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rye started in July, 1908, and the waste gates on the dam immediately surrounding the work, and the 
Difficult Deep Foundation Work at the completed dam were closed May 17, 111 By following plan was applic 
Hauserlake Dam, Montana. May 21, 1911, the pond was filled and water was A wooden flume ™ ft. wide and 1,565 ft. long 
By GEORGE A. McKAY.* tlowing over the crest. designed to carry a flow of 11,000 sec.-ft was 
‘S ve Hauserlake power plant of the United Mis- The contract for the construction of the plant built on the west side of the channel The 
ri River Power Co., located on the Missouri was let to the Stone & Webster Engineering Cor- river was turned into the flume by a diversion 
. ‘iver about 18 miles below Helena, Mont., is poration of Boston, Mass., and they carried out dam built across the river about 300 ft. above 
~ ES of the three large hydro-electric develop- all of the work with the exception of some ex the line of the power dam This diversion dam 
IX ps nts the company operates in this locality. The tremely difficult foundation work which was let consisted of a line of steel sheet-piling driven 
iS st plant at Hauserlake, opened in March, 1907, to The Foundation Co. _ It is the purpose of this to ledge rock and backed with a fill of gravel and 
‘ t prised a powerhouse of steel and masonry, article to describe this difficult foundation work rock, About SOO ft. below the main dam an 
RS * ntaining five hydraulic and electric units of Preliminary Foundation Work. other line of steel sheet-piling was driven to hold 
; ¥ 1000 HP. each, driven by water stored behind Inasmuch as the failure of the old dam was’ the back water, and the entire area between 
q a large structural steel these two lines of steel 
si i dam of triangular sec- sheeting was pumped 
4 tion. out A general view of 
Fa This dam was 70 ft. the site reproduced here 
= A high and 630 ft. long, and with as Fig. 1 shows the 
E was built of steel bents, Srrangement of this great 
3 supporting curved = steel cofferdam, but at a later 
x i plates forming the water stage, when it had 
ys ; face of the dam. Both been superseded by the 
Hi ends of the dam were calsson work described 
§ founded on solid bed rock further on. 
: Ni ut about 400 ft. of the The amount of water 
- i center section was on a to be handled was very 
y , gravel foundation. The large, twelve to fifteen 
4 iam was anchored at l2-in. pumps being re 
the upstream toe to steel quired to keep the wa 
t-piling driven in ter down. Leakage 
n the rd river ground.} through the upper di 
m in April 14, 1908, version dam was con 
, I water managed to iderable as some of 
“ 4 penetrate under the foun- the shecting did not 
ia ; dations of the dam and, reach. to the ledge 
a ig ripping out the under- Therefore, as bed rock 
: é lying gravel and protect- was uncovered, the con 
he iH ing sheeting, caused the creting was started along 
‘i complete failure of the the back (upstream) line 
= Rs dam and consequently of the dam, and the con 
us ‘ the power plant. crete here carried up in 
> s The design of a new advance of the rest of 
aig plant was immediately the foundation, to form a 
he started. This design cut-off wall extending 
all 5 used the same _ loca- across the river and in 
ra tion for the dam and FIG. 1. GENERAL VIEW OF THE HAUSERLAKE DAM SITE AND CONSTRUCTION PLANT this way reduce the 
be included the same FOR NEW DAM. amount of water to be 
™ powerhouse, but pro- (July 25, 1910. Note breached upper diversion dam, bypass flume, and jetty protecting the caisson work handled. The foundation 
7 vided a solid concrete ee ae — — —— age Ay = Sm = had been replaced by a narrower concrete section concrete thus was built 
dam of the cane tenin and caissons were being sunk to enclose oundation p sah di a diate tdi 
E p 


& with a spillway extending over most of its length. 
it is 670 ft. long from the -head-race tanal on 
he east side of the river to the west abutment, 

| ind the crest is 49 ft. high above tailwater, 61 
't. high above the foot of the ogee curve, and, 
‘$ finally constructed, about 111 ft. high above 
he lowest point of the foundation. It contains 
‘bout 88,000 cu. yds. of concrete. The present 
% development consists of five 2,800-KW. units 
| capable of producing 16,000 HP. under an effec- 


probably due to 


new dam 
river, 


ne te 


pockets there 


. tive head of 66 ft. On this new design work was to reach a flow of about 26,000 sec.-ft. during at the upstream edge, which was at a higher ele 
: The Foundation Co., 115 Broadway, New York City. May, June and July, when the snow in the moun- vation. In the early part of April, 1910,_ the 
age ee ae on the old Hauserlake dam ap- tains is melting. Under these conditions, it was river began to rise, a month earlier than usual. 


> an 


oe 14, ei considered 


account of its failure. April oe 





the 


founded on gravel, 


instead of only on the sides. 
center of the channel near the west abutment, 
rock is about 60 ft. below water level and is over- 
laid with a bed of wash-gravel and sand con 
taining many large flint boulders. 
is also a tough blue clay over- 
lying the rock. The Missouri River here is likely 


undermining 


of the section 
it was decided to build the 
clear down to bedrock all across the 
But in the 


In the deeper 


impracticable to construct a coffer- 


rising toward the upstream face of the dam, 
highest step acting as protecting bulkhead. 


idly from the powerhouse or east side of 


paratively shallow depth, and the 
section of the dam there 
completion. Meanwhile, however, 


section dry, and concrete was laid there 


When it reached a volume of 12,000 sec.-ft., 


the 


Under this method work was progressing rap- 


the 


dam, where the footings reached rock at a com- 
upper or main 
was being carried to 
it was found 
impossible to keep the deeper part of the west 
only 


the 






































































































































































































































































































































































































































































































































































































































































































































FIG. 2. GENERAL PLAN OF HAUSERLAKE DAM, 
SHOWING LOCATION OF DEEP FOUNDA- 
TION WORK AND CAISSON COFFERDAM 
SURROUNDING IT. 


water ran 


excavation. 


over the edge of the flume into the 

Rather than lose the flume, which 
had already broken twice, it was decided to cut 
the upper diversion dam, and this was done on 
April 30, 1910 

The river continued high during the entire 
month of May and nothing could be done either 
in excavating or in placing concrete during this 
month. It was at this time that the decision 
was reached to resort to some other system of 
construction. The number of fissures in the 
rock was so great that it was recognized that 
it would be practically impossible to keep the 
lower section of the foundation dry enough to 
lay the concrete there. In any event the re- 
driving of the steel sheeting in the two diversion 
dams involved extensive difficulty and expense. 
In this emergency The Foundation Co. was called 
in to undertake the foundation work up to a 
certain elevation—above high water—where the 
regular contractor could carry on the work as 
designed. All the time that The Foundation 
Co. was working on this particular job the main 
contractor was working alongside on the 
pletion of that portion of the dam for 
the footings had been placed. 


Deep Foundation Work. 

This work was started June 10, 1910. It con- 
sisted of sinking rectangular pneumatic caissons 
to bedrock, immediately around the deep hole in 
the channel, connected tightly together and to 
that portion of the structure already completed, 
so as to form a cofferdam that could be pumped 
dry. Fig. 2 shows the gereral layout of the 
work and the surrounding plant; a larger drawing 
of the caisson layout is given in Fig: 4, in which 


com- 
which 


are noted also the locations and top elevations 
of the various masses of concrete which were 


in place when the plan was decided upon. 
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CONCRETE FLUME 
SECTION.—An import- 
ant feature of the plan 
was the replacement of 
the section of the wood- 
en flume passing through 
the line of the dam by 
a concrete section, part- 
iy because this flume 
was On a precarious foun- 
dation and partly 
cause it was in the way 
of the needed cofferdam. 
This was the first work 
undertaken by the sub- 


be- 


contractor. On removal 
of the wooden flume the 
river face of the rock 
foundation under the 
old west abutment was 
uncovered, and_ thor- 
oughly cleaned. The 


concrete placed here and 
in the flume was after- 
ward incorporated in the 
finished dam. 

The wooden flume being 


removed for some _ dis- 
tance upstream and downstream of the faces of 
the dam, the rock under it proved to be par- 


tially decomposed and had to be cleaned off to 
give a suitable foundation for the concrete flume. 
The average elevation of rock here was El. 3572 
(sea-level datum), 


slightly above the water 
level at the time ths work was done. A 
broad transverse fissure, however, formed a 


pocket extending 
river end was walled off by a 
4-in. pump was installed 
rangement 


down some 6 ft. lower; its 


sack dam 
to drain it, 
the decomposed rock in 
removed. 

shelf on which the flume rested at 
just east of the old west abutment 
its footing elevation), dropped off at 
its easterly edge almost vertically to a depth of 
more than 30 ft. The timber flume had over- 
hung beyond the edge of this shelf. The con- 
crete flume therefore required to be made nar- 
rower, 34 ft. instead of 50 ft. wide, in order to 
obtain direct support. The bottom concrete was 
carried up to El. 3576, on a uniform grade with 
the wooden flume. The sides of the concrete 
flume were brought up in concrete wal's 3 ft. 
thick to a height of 12 ft. above bottom and were 
tied together near the top with nine 1%-in. rods 
with turnbuckles to resist the outward water 
pressure Provision was made at both ends of 
the concrete portion of the flume for connecting 
with the wooden flume, by leaving 12 x 12-in. 
sticks concreted in, in floor and sides, for fasten- 
ing planks in making tight connections. Keys 
were left in both bottom and sides to afford bond 
when the balance of the dam here should be 
built. A large number of scrap pieces of struc- 
tural shapes from the old steel dam was placed 
in the walls for reinforcement, and others, ex- 
tending through the forms, for furnishing bond 
with later work. When the concrete section 
was completed, it was connected up by a grad- 
ually increasing wooden section to the o'd flume. 
The bottom and sides of the timber connection 
were thoroughly caulked and made ready for 
water. 

While this work was being done, a pile jetty 
was built from the remains of the upper di- 
version dam to the westerly end of the completed 
or partly completed portion of the power dam, 
so as to divert the main part of the river flow 
into these wasteways and break the current at 
the points where the line of caissons was to be 
sunk. This jetty is shown in the plan Fig. 2, 
and may be seen in the view Fig. 6. Round 
piling, 40 ft. long, was used at the start, but as 
the depth increased near the dam the jetty was 
completed with 12 x 12-in. timber. The struc- 
ture was amply stiffened by 12 x 12 in. walings 
through-bolted to the piles. A 24-in. track 
was laid along this jetty and was used for filling 
in between the lines of piles with broken rock. 
Two dinkey trains, each with eight 1%-yd. cars, 
were used for this fill. This jetty served ad- 
mirably to produce quiet water for the caissons. 


and a 
which ar- 
enabled the 
to be 


rock 


fissure 
The 

this point, 

(but below 
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CAISSON CONSTRUCTION AND sg] 
Oregon fir timber for building the caiss; 
to arrive July 1, 1910, and the framing 
1 (see plan Fig. 4), was started at o 
working chamber was assembled in p 
cribbing, and when completed was 
by means of jacks to the river bed. 17 
son, which was placed just above the 
line of the dam, was made long enoug! 
the gap between the ledge upon which 
crete flume was built, and a concrete pi: 
westerly end of the portion of dam 
which had been placed under the prior 
working. (See plan Fig. 4 and elevation 
3). The caisson lapped this pier suffix 
allow for a joint between the two. 

Air was put on Caisson 1 on July 26, 19 
material through which it was sunk \ x- 
tremely refractory, being composed of 
gravel containing many huge flint bould. 
detached blocks of reinforced concrete fr 
foundations of the old steel dam. One in ss 
block of this concrete, reinforced with %-j; 
covered the entire pocket beneath the air 
for a depth of 15 ft. Dynamite (60%) wa 
to break up the boulders and masses of eo: 

The working chambers of all the caissor 
built without division into compartmen 
were tied across by several rows of brac: 
space between the rows of bracing timbers 
called pockets. On the roof of the 
chamber was built an enclosing box of wovoder 
cribbing which was filled with concrete aroun 
the air shaft as the sinking progressed 
final level of top of concrete was approx 
El. 3560, the foot of the ogee curve of th: 
stream face of the dam. The caisson cribs wer 
carried some 15 ft. above this height, with grave 
filling, these portions to be removed after 
pletion of the dam foundations. 

The Oregon fir used for the working ! 
was so porous that it did not hold air well Tr 


Caisson 1 the inside was covered with severa 
coats of white lead to make the working chaml: 
tight. All the working chambers built there- 
after were thoroughly pitched before launchi: 


and gave no trouble. 

The cutting edge of Caisson 1 struck kat E 
3550.7 on the end towards the flume 
was excavated and the cutting edge was carried 
to El. 3544.2, at which level good rock extended 
over the entire bottom. Before filling th: 
ing chamber with concrete, enough rock 
moved to form an effective key throughout 
entire length of the caisson. 

While sinking through rock a weight platform 
was built on top of the ‘crib, and grave! piled 
on this to overcome the skin friction. 

The lower line of caissons was located so that 
it would come just outside of the toe of the com- 
pleted dam. Caissons 7, 6, and 5 were placed 
at an angle with the dam, because the rock be- 
neath them was not so deep as beneath Nos. 5 
and 4 and the toe of the dam consequently re 
ceded up-stream. (See Fig. 4.) This arrange- 
ment also provided a good abutment for Caisson 
7 against the ledge. One of the supporting 
beneath the wooden flume had been sunk at the 
site of Caisson 7, and it was necessary to remove 
this, by use of divers, who sawed off the timbers 
and fastened derrick chains to them. 


‘ribs 


Caisson 7 was built on a launchway, launch- 
ed and floated into position. Before landing 


the bottom was excavated and leveled by an 
orange-peel dredge so as to afford a depth of 
ahout 20 ft of water. Sacks filled with grave! 
were then used to afford a nearly level landing 
place for the cutting ese. Twelve locatio: 
piles were driven and swaybraced to keep th 
caisson upright before landing on the river bed 
while the cribbing timbers were being put 
place and caulked. Guy-cables were also used 
to prevent overturning. As concrete was placed 
on the deck the buoyancy of the timber caisson 
was gradually overcome and the guys were even!) 
slacked off as concrete was added. 

Several 12 x 12-in. timbers were encountered 
during the sinking of No. 7, timbers of the old 
crib which had been missed by the divers, These 
were removed from beneath the cutting edge by 
means of chisel bars. Rock was encountered 
at El. 3538, and the cutting edge was finally 
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aned at El. 3529.7. Enough rock was re- 
no ver the entire bottom, as in No. 1, to 
an effective key. Air drills as well as 
were used in removing rock. The 
during the sinking of all 
Caisson 7 was sunk 


et 


i drills 
erage water level, 
caissons, Was El. 3569.5. 

25 days. 

sinking Caisson 6, it 
through five courses of the sunken crib. 
aisson was carried to El. 3522.8 in 31 days 
sir was put on. 
econ D had one skew end, and great care 
ecessary in handling and sinking it. This 

was carried through the wreck of an 
wnken barge, and through several logs about 
in diameter. At El. 3531.9 the cutting 
inded on a row of steel sheet-piling which, 
the work had been flooded in April, had 
sed to enclose a section of the bottom. 
er trying several schemes for cutting off this 
teel th pneumatic rippers, etc., without good 
; resort was had, probably for the first time 
iisson, to the use of an oxyacetylene flame. 
eas was raised to a pressure sufficient to 
ne the air pressure inside the working 
er, and the steel was removed without 
| This sheeting was standing vertically, 

t ft. long and extended to the rock. It was 
ed in vertical sections about 30 ins. long. 
et the steel bare for burning, it was neces- 

to mud up the entire cutting edge, to sheet 

n beneath the shoe with plank along the steel 

mud up along this wooden sheeting to hold 

tir. The gas was raised to the required 
ssure by use of a belt-driven pump ordinarily 
ed for pumping oil to the governor of a water- 
eel, 

This caisson was carried at one end 8 ft. into 

wk, and was landed at El. 3517.5 in a total 

nking time of 35 days. 

In sinking Caisson 4, more steel was en- 

untered. In this chamber it was lying flat, 
having evidently been overturned in the rush of 
vater when the upper diversion dam had been 

This steel was removed in the same way 
is in Caisson 5. The caisson was also carried 
through a nest of five lengths of 14-in. spiral 
riveted pipe, the discharge pipes from the pump 
in use the previous season. The cutting 

dge of this caisson was carried to El. 3513.63, 
rv to a depth of 55.9 ft. below water level, one 
end being 3.9 ft. in rock. The sinking time was 
4) days. 

Caisson 3 was the only one sunk for the cof- 
ferdam whose shoe was not carried into the rock. 
In sinking, this caisson became hung up on the 
end of No, 4, and could not be carried farther, 

en with an extremely heavy load of gravel on 

weight platform. It is now known that the 
rock rose nearly vertically at the outstream or 
ist_end of the working chamber, and that the 
sharp angle of this rock served to wedge the cais- 
son against No. 4. When rock was reached after 
excavation below the cutting edge, the bottom 
was carefully cleaned off, a key excavated in one 
end, and 14 holes drilled in the other end for 1%- 

n. anchor bolts. The mass of concrete below 
the cutting edge was heavily reinforced by short 
pieces of structural steel. The deepest point of 
rock in the sinking was found on this bottom, 
being at El. 3510.5, or 59 ft. below water level. 
The cutting edge was left at El. 3514.6. 

Caisson 2 was located at right angles to the 
ine of the main dam, its end toward the dam 
being 2.5 ft. from the vertical concrete wall be- 
neath the lip of the ogee. Its downstream end 
lapped Caisson 3. In sinking, the end towards 
the dam was carried through the concrete of the 
toe from El. 3544 to bedrock at El. 3525.7. This 

mecrete was removed by light charges of dyna- 

‘ite in holes drilled by small air drills. In addi- 

yn to the concrete encountered here, over 100 
't. of steel rails was cut through and taken up 
nside of the working chamber. These rai!s had 
een used in the serving track to a mixer plant 
set up here before the high water. At one time 
the cutting edge landed full on a vertical 12 x 12- 
n. timber, forming part of the platform around 
this mixer. Other timber which had to be re- 
moved was the forms and studding of the con- 
crete toe. The average surface of rock was about 


was also necessary 


t 


scow 
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10 ft. higher beneath Caisson 2, than beneath 
No. 3. It rose up from the lower level in an 
almost vertical wall, and where No. 2 lapped No 
5, a pocket was carried down by sheeting and 
caulking with oakum and clay, to a point lower 
than the cutting edge of No. 3, and was fi'led with 
concrete reinforced with %-in. ,ound rods. 

In making the cofferdam tight, nine joints were 
necessary. Five of these joints, between Cais- 
sons 6 and 7,5 and 6, 4 and 5, 3 and 4. also 
between Caisson 1 and the rock under the flume. 
were made by the pneumatic method. These 
joints were made by first bolting 12 « 12-in. tim 
bers on the outside facing sides of adjoining cats 
sons, before they were driven, forming the cor- 
ners of a square which was utilized later as a 

































feet above water. was sunk in 
ib'es to the caissons to 
Enough concrete in sacks was then 


placed by a diver to cover the bottom and to sea 


place and securely 
fastened by wire 
it in place 





off any unevenness of the rock rhe balance of 
the concrete was placed throug vate in a bot 
tom-dump bucket As the concrete was added 
gravel was again filled in behind the form to kes 1 
it from spreading out Grout pipes, 2 ins n 
diameter, were also left extending to le rock 


beneath these joints 
about 150 sacks of cement grout to sea 
but they proved quite as satisfactory 


These joints each re quit 
neat 
ts the joints 
method 
The other two pen joints required 


made by the pneumatic 
different 


treatment, on account of their considerably e 


en 


shaft for the excavation of the material under er leneth in Gach ease moat-of the eravel aicnes 
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air. When the caissons were down to their full 
depth a thick capping of concrete was put across 
the gravel intervening between the two caissons, 
with an open pipe projecting down into the gravel 
between the corner timbers noted. An airlock 
was then put on this pipe and the gravel below 
excavated under air, enclosing the excavation as 
it descended by planks spiked against the corner 
timbers. In each case all material was removed 
from between the ends of the cribs and working 
chambers down to the rock, concrete was packed 
into the space, and two 2-in. grout pipes were put 
in on bedrock and brought up through the con- 
crete to above water level. These pipes were 
afterwards grouted; each required about 5) sacks 
of neat cement grout to seal. The grout was in- 
troduced through a small grout machine with 2- 
in. connections. The joints were each made in 
from seven to twelve days. After unwatering 
the cofferdam they proved to be very satisfac- 
tory, without exception. 

The four other joints, between Caisson 1 and 
the end of the old work, between Caissons 2 and 
3,. between Caisson 2 and the finished part of 
the dam, and between Caisson 7 and the rock 
beneath the flume, were all made without the 
use of air. In the case of the first two, the ma 
terial was removed to rock by using an orange- 
peel bucket. When this was accomplished, a 
diver was sent down to do the final cleaning of 
the bottom and to report on the contour of the 
rock exposed. A rectangular box form, of suf- 
ficient length to extend from the bottom to a few 


FIG. 3. PLAN AND SECTION OF HAUSERLAKE 
DAM, AND ROCK PROFILE ON LINE OF DAM 


side of the 
dredging. A 
material at the end of the caissons so that this 


joints was removed by orange-pee 


diver also worked sening up 
would run down into the deeper hole beside the 
joint When 
nearly all of the gravel had been removed in th 

built 


where the dredge would reach it 


way, two rows of interlocking sheet 
up of 12 12-in 
were driven to enclose the area between the 


piling 
timbers with white-pine splines 
ends 
of the caissons and the wa The final excay 

ing was done by diver inside of this sheeting 
Concrete was placed between the roy of sheet 
ing through water, and p' pes 
left in each joint. On these joints the diver not 
only had to place the bottom 


but was also 


three grout SS 
nerete in sacks 
used continuously throughout the 
concreting to stop all leaks in the same way at 
the sides of the sheeting, to keep the concrete 
from wasting. In grouting, about 2) sacks of 
cement were used on each joint 

WORK IN THE COFFERDAM.—To get quiet 
water during the 
also to break the 
cut-off wall of 
below 


caissons, and 


sinking of the 
current so that the upstream 
concrete, which was about 12 ft 


water surface, could be brought up to 


complete the cofferdam, the upper divers'on dam 
was again rebuilt, by a rock fill, and most of the 
river flow was diverted through the flume This 
work was don: 
and was accomplished during a 
stage of the river 

both ends by dinkey 


while Caisson 4 was being sunk 
comparatively low 
Filling was carried on from 
trains, and the final gap 
was closed by 
down by large 
place and weighted, by use of a floating derrick 
While this rock fill did not stop all the 
the leakage was so small that the 
left in the east end of the dam easily carried the 
water which was not diverted through the flume 
By referring to Fig. 4, it will be seen that when 
work shut down in April, 1910, the 
face wall of the dam west of the finished waste 
ways, ending in the pier against which Caisson 1 


sinking a pine tree mat we'ghted 


stones. This was floated into 


water 


wasteways 


upstream 


had been placed, was about 12 ft. below water 
level (water level being El. 3570) This wail 
and the pier had to be raised above water to 


form, with Caisson 1, the upstream side of the 
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Elevation 


FIG. 4. LAYOUT OF CAISSONS AND ELEVATION OF DOWNSTREAM WALL. 
(Figures in the plan give elevations of top of concrete in place before caisson work began.) 


cofferdam This was done by driving a double 
line of 3-in, sheeting on both sides of the wall, 
ind puddling between them. On the lower side 
both lines of sheeting were driven te the old con- 
crete through gravel which had washed over it 
during the overflowing of the work, and the pud- 
dle, wh'ch was of poor material, was put in in 
sacks, placed by diver. On the upper side the 
two lines of sheeting were driven just above the 
back line of the dam into the gravel wash against 
the concrete, and the space between the lines of 
sheeting filled with concrete deposited through 
water. When this concrete had set up the area 
Was pumped out, and the leaks beneath the 
sheeting were caulked with oakum and sacks. 
The surface of the o!d concrete exposed was thor- 
oughly roughened up; a large number of anchor 
rods were set in 1%-in. holes, and the concrete 
placed in the open. 

The last step in making the main cofferdam 
tight was to close a 4 x 6-ft. waterway tunnel 
which passed through the concrete near the east 
end of the cofferdam. The tunnel had been used 
the season before to handle the leakage from 
the upper diversion dam through the concrete 
to the pumps below; it was at El. 3540, or 36 ft. 
below water level (since raising the upstream 
wall, the water had risen to El. 3576). A 
wooden gate With rack and pinion to close the 
tunnel had been provided, but this gate had been 
left open when the diversion dam was cut. Gravel 
wash had filled the tunnel and buried the gate 
and closing mechanism. To close the gate, a 
stiff-leg derrick was erected and the gravel was 
dredged away with an orange-peel bucket above 
the gate, the dredging continuing until the tunnel 
opening Was exposed. A diver had to do the 
final cleaning from the tunnel mouth, to remove 
the stone wedged in here. The closing appa- 
ratus was found to have been broken, either 


during dredging or in the rush of water and 
wreckage when the diversion dam had been cut, 
and could not be operated. A hood was there- 
fore made to fit over a projection on top of the 
gate, and was attached to a vertical 12 x 12-in. 
timber which extended above water surface. The 
gate was then driven shut with a pile hammer, 
and a few yards of concrete were placed in front 
of the gate to seal any leaks. This work was 
done during a period of extreme cold weather, 
when for 12 days the thermometer never went 
higher than 6° F., and on three days went to 
26° below zero. The diver’s work during this 
time was very difficult. 

In unwatering the cofferdam area, it was 
necessary to brace the lower line of caissons. 
This bracing is shown in the view Fig. 5. The 
lattice members were 3-in. plank, fastened to 
the 12 x 12-in. timbers of the chord members 
by boat spikes when first assembled and later 
bolted with 4-in. bolts. The four upper braces 
were entirely assembled before placing, and were 
landed in the water in position by a derrick which 
had been erected on the small crib of Caisson 4. 
These braces were placed with their chords just 
above water level, and the ends were thoroughly 
wedged with large oak wedges acting against 
heavy oak reaction blocks. The lower chords 
were wedged similarly as soon as the water level 
had been lowered. In Fig. 4 the braces are 
numbered in the order in which they were placed. 

HANDLING A LEAK.—The pumping was done 
by 12-in. centrifugal pumps which were con- 
nected on 18-ft. centers by belt to 150-HP. al- 
ternating-current motors. The tunnel gate was 
closed on Jan. 26, 1911. During that night two 
pumps lowered the water 15 ft., exposing bottom 
over two-thirds of the area of the cofferdam. 
Excavation with pick and shovel (wasting being 
by derrick in 1%-yd. skips), was started at once 
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and pushed in the corner near Caisson 
rock there was known to be the high: 
section proved to be a very difficult 
mense detached blocks of reinforced 
from the foundations of the old dam 
countered. Fig. 7 shows one of these co 
over 70 cu. yds. and gives a good id 
nature of the material through which © 
was sunk to rock. This view also show: 
right the shoulder of the ledge upon w 
concrete flume was built, on the left the 
which the old work terminated, with fo: 
on, and in the background Caisson 1. 
shows water which came from a leak a: 
composed seam in the vertical face of th 
beneath the flume. As excavation proceed 
amount of water from this !eak increas; 
excavation was then started over the enti 
of the cofferdam so as to drain the wate: 
the corner. 

It had been intended to clean off the rox 
the entire section below Caisson 1, betwe. 
and ledge, and to place this concrete in on: 
but by the time rock was exposed at El. : 
much water was coming from the deco 
seam in the cliff that this was impractica}): 
this time five 12-in. pumps were being us: :; 
tinuously and nearly all this water was . 
from the one leak. So a block of concret: 
wide was first placed along the pier. Th: 
leakage from the joint between Caisson 
the pier was conducted through this 
in a bleeder pipe (a length of 14-in. spiral riv: 
discharge pipe); a vertical length of S-in 
was left as a standpipe, at the intake 
bleeder for later grouting. As soon as the for 
could be removed from this concrete, another sec 
tion of bedrock was prepared. This sectio: 
tended from the first block along Caisson | 
the cliff, and back almost to the point of thy 
leak. Another drain pipe was left in this block 
to handle the slight leakage around that end 
Caisson 1, with similar provisions for grouting 

These two blocks of concrete hemmed in the 
leak so it could be handled. A doub!e row of 2-in 
sheeting was driven around the front of the leak, 
and a facing of burlap sacks filled with concrete 
was laid along the sheeting. Through the sheet- 
ing was passed a drain pipe consisting of an 18 
ft. section of 48-in. air shafting, used in sinking 
the caissons. The discharge end of the pipe was 
fitted with a hinged drop-door of plate iron, 
which swung up inside the pipe. The door had 
a gasketed bearing against a perforated dia- 
phragm bolted over the pipe flange, and was held 
up by a rope passed back through the drain ina 
2-in. pipe. The slight leaks between the sheeting 
and the pipe were calked with oakum and sacks, 
The surface of bedrock outside the enclosure 
being cleaned off, concreting was begun, the con- 
crete being carried up around the drain pipe 
When it reached the level of the top of the sheet- 
ing, the concrete was bridged over the enclosure 
and the end of the pipe by plac‘ng short j2-in. 
I-beams across for a roof. A 14-in. standpipe 
was left through an opening in this roof for later 
grouting. The concrete just above the I-beams 
was placed in burlap sacks. The whole block 
was then carried up to El. 3576, or well above 
water level outside the cofferdam. 

It was thought that the leak was following 4 
decomposed seam in the cliff and coming from 
the pool above the dam, but to provide for the 
possibility of its coming from the mountain, un- 
der high head, it was decided to wait two werks 
before dropping the door, for the concrete abo 
the 48-in. pipe to strengthen. During this *: 
excavation was carried on for a section of ‘he 
toe against Caisson 7, and concrete placed !: 
This block was carried up to completion, | 
ogee forms put in place and concreted. It s 
difficult to keep the sump holes for the pus 
clear, as the swift currents in the cofferdam k 
fine gravel running in around the strainers 
clogging them. This made it difficult to do ¢ 
eral excavation during the two weeks, as 
water could not be kept low enough for the 
borers to accomplish much. About this tim: 
sudden rise in the river caused the rock fill in ' 
upper diversion dam to break, but no dam 


was done, as the five wasteways in the east ©"! 
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June 22, 191 I. 


the dam, together with the flume, carried off 
rage in the pond without flooding the cof- 
or affecting the operations in any way. 
was passing about 6,000 sec. ft. at the 


iam 
river 
of the break. 
fore closing the 48-in. pipe the pumps were 
allowing the water in the cofferdam to rise 
855, or about 12 ft. above the open end 
pipe. The rope holding the door was cut 
he door dropped. All flow stopped at once. 
14-in. standpipe left for grouting was ex- 
and fitted with a hopper, and neat cement 
ixed in the concrete mixers was poured 
his pipe. The hopper was high enough to 
. static head of 76 ft.; 5,325 sacks of 
were put in in this way, when a return 
+ was detected in the water below Cais- 
Grouting was then discontinued, and one 
more day allowed for the grout to set up. The 
afte rdam was then again pumped out, with a 
ele 12-in. pump, and excavation resumed. 
rreom this time on the pumping was much sim- 
i one pump serving at all times to handle 
r-ht leaks through the joints and cribs. 
uncovering and 
oncreting of the 
e of the bottom 
i few difficulties in 
parison with the leak 
idy handled. In or- 
that the concreting 
eht progress at the 
same time as the excava- 
on, whenever a fair 
tch of bed rock was ex- 
p i and prepared, it 
was conereted. In placing 
these blocks, care was 
used to have all joints in 
a plane at right angles to 
the line of the dam and 
ver parallel to it, and 
the joints were amply 
provided with keyways 
and projecting pieces of 
scrap structural steel for 
bond. Whenever water 
from the joints or from 
springs in the rock had 
to be handled in placing 
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The bed rock was an extremely hard quartzite. 
was always found uneven, often waterworn 
ith ridges and pockets which afforded a satis 


factory bond without resorting to any artificial 


means. 
extended out to the line of caissons and carried 


Inside the cofferdam area the toe was 


up against these to El. 3522, where the batter 


face wall was started. 


w 


BRACES IN COFFERDAM.—The lower braces 
ere placed one chord at a time, and were placed 


in trenches carried down ahead of the general 


excavation. Each chord was wedged into place, 
and did partial duty until the excavation could 
be carried down enough to allow the next lower 
chord to be placed and latticed to it In this 


W 


ay little time was lost, and the cofferdam was 


kept intact and in perfect condition at all times 


cl 


The lateral braces were all removed before the 


ymcerete was placed. To enable the lower chords 


of the braces against Caissons 3 and 4 to be re 


n 


10ved, concrete piers 6 ft. wide bearing against 


the caissons were carried up to El. 3536 on each 
side of these braces The chords were removed 


one at a time. They were sawed off so that 





FIG. 5. VIEW LOOKING DOWN INTO FOUNDATION PIT, SHOWING 
BRACING OF CAISSON COFFERDAM WALL. 


standpipe 
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mixed with cinders was introduced into the 


Air pressure of about 30 Ibs. was then 
put on to force this charge back in an attempt 
to plug the opening which had been discovered 
below Caisson 7, where the grout had been rur 

ning out These cinders and sand were put in in 
small quantities, and were followed up with a 
small batch of grout Air pressure was put on 


after each batch When work was resumed on 


the second day, the downstream opening was 
found to be plugged, but a return of air was de 
tected about 50 ft. upstream above Caisson 1. The 
same method of procedure was used for thre« 
days more, when the return of air ceased above 
the dam At that time it took three hours for a 
pressure of 50 lbs. in the standpipe to drop to 5 
Ibs Nothing was then done for a week. Whet 
sperations were again taken up, a pressure of 100 
Ibs. failed to give a return of air above the dam 
and it was impossible to introduce any mor 
grout During these operations about 8 cu. yds 


of sand and cinders had been used and 120 sacks 


f cement The standpipe was then filled wit} 
conerete 
Further operations were carried on with mm 


especial difficulty, and the work was carried to 
i successful completion in the spring of this year 
and, as noted above, the whole plant was put in 
operation on May 21, 1911 

Mr. M. H. Gerry is Chief Engineer and General 
Manager of the United Missouri River Power Co 
Mr. G. ©. Muhlfeld is Construction Manager for 
the Stone & Webster Engineering Corporation 
whose Superintendent on this work was J. H 
Hood, and Mr. W. L. Christie was the superin 
tendent in charge of the above described work 
for The Foundation Co 


———————~<2 2 ___ 

THE INSPECTION AND ANALYSIS OF PUBL! 
water supplies in Illinois are to be onducted on ar 
extensive scale hereafter, in accordance with recent new 
state legislation, the substance of which as follows 

That the State Water Survey, heretofore established 
at the University of Illinois hall in addition to the 
duties heretofore imposed upon t be 1uthorized and 


instructed to employ such fleld men as may be necessary 
to visit municipal water supplies and inspect water shed 
to make such fle!ld studies and to collect such sample 
as are necessary, to analyze and test samples and to 
make any investigations to the end that a pure and 
adequate public water supply for domestic and manu 





FIG. 6. JETTY AND SECOND UPPER DIVERSION DAM UNDER CON- 
STRUCTION. 


nerete, drain pipe were laid of sufficient size to 
handle the leaks, and the water diverted into 
these pipes by sack dams made of burlap sacks 
filled with concrete. This prevented washing of 
e concrete and proved a very satisfactory way 
‘ handling the problem. 
The lowest point of rock uncovered was El. 
10.7. In uneovering some of the lowest sec- 
ns of the rock, sack dams or lines of sheet pil- 
ing were used to enclose the section and a 6-in. 
ibmerged pump was put in the enclosure. This 
‘ype of pump would take air without losing its 
prime and was very useful in lifting water a 
short distance to the higher sump of the 12-in. 
imp. As has been noted, one 12-in. pump han- 
led all water from the dam even when the lift 
came as high as 62 ft. This pump was run at 
‘bout 650 r. p. m., and would have been ample 


it a lower speed than this. 


FIG. 7. VIEW INTO WEST END OF FOUNDATION PIT; CAISSON 1 IN 


BACKGROUND, FLUME ON TOP OF LEDGE AT RIGHT. 


about 2 ft. of the upstream ends would extend 
into the concrete of the face. From the face to 
the caissons the braces were left in place to pro- 
tect the cofferdam. Before removing the _ top 
braces at Nos. 3 and 4, two short 24 « 24-in 
pusher braces were placed against each of the 
two caissons, reacting against the concrete face 
at a point about 6 ft. below the lip of the ogee. 

When the concrete was all above water and the 
ogee curve completed, the caisson cribs were re- 
moved down to the concrete filling of the cais- 
sons, El. 3560, or to a level with the lip of the 
ogee. The inner sides of the crib walls were first 
torn out and most of the gravel filling removed 
The outer sides were later blasted away. 

When the concrete work was finished, work on 
finally sealing the seam where the 48-in. drain 
had been put in, was resumed. Instead of pour- 
ing in more neat cement grout, screened sand 





facturing purposes may be maintained in each muni 

pality, to make sanitary analysis free of charge of sam 
ples of water from municipal water upplies or from 
private wells collected according to the directions of the 
State Water Survey, and to report the result of such 
examination to the Board of Health, Superintendent of 
Water Works, other officer or officers of the Water 
Department of the city, village or incorporated town or 
to citizens by whom the imples, respectively, were 
collected 


4 sum of $15,000 has been appropriated to carry o1 
the work indicated above 


t 


for making any investigations that will show how to best 
obtain or conserve an adequate supply of pure water 
for domestic and manufacturing purposes in every se 
tion of the state 

The Survey is to publish an annual report and such 
special reports as may be necessary in connection with 
this work We are informed by Prof. Edward Bartow 
Director State Water Survey, Urbana, II! that the 


field work outlined above will be under the control o 
a competent sanitary engineer and that field inspector 
and additional laboratory men will be employed to carr 


on the work 
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Five Months’ Work on Tunnel 10-A, Little { Racis ™" 


. = minutes, the end of the pipe being about 
4 muckers ee from the breast. The blowe E 
“ee 9 ckers a. m. . 1oOWer Was then re 
of the Los Angeles = discharging fr i 
Lake — seduct 8 By this arrangement the 4 p. m. to 12 p. m. ging fresh air into the heading. py 
q ° 


: operation the men go into ~ading 
mucking crew removed the major portion of the salinitinn sadions See o the heading 
By CHARLES H. RICHARDS.* spoil. ‘ 8 s 2. 


A particularly consistent piece of tunnel driv- Drilling was done by two No. 7 Leyner water eae eae eee the dri 
ng was accomplished in the five months Dec., drills mounted on a single screw horizontal bar, used—three drilling machines eaae of equi 
1910, to April, 1911, incl., in the South Heading which is ‘first set up to drill the top holes, and eninilenn: ti eats da: Ye weeks pod been 
of Tunnel No. 10-A, Little Lake Division, Los then lowered for the bottom cuts and lifters. The can 5 eR” Shab tn ae oe in 
Angeles Aqueduct, William Mulholland, Chief holes, 11 to 17 in number, of depths varying ian meesiaiadmnae ae taiaon aoe — 
iengineer; J. B. Lippincott, Assistant Chief En- from 8% to 10% ft., were drilled in from four to cele We tek iiies ‘is ae adinie «. 
gineer; John C. Sells, Foreman, and the writer, six hours by these machines with an air pres- sine Indl: aly ‘MARANA condition Sac 
ee - “maree <e arerem. s sure of 100 Ibs. $34 tained. This condition does not usually o 

ae ene ee 7 ea ee, ane ree — man ig te oe ie extend where bonus for speed only is being paid. 
avs es rypcaboscncenetis 3.25 cu. yds. per lin. ft. mite, 25% to 60%. From 18 to 22 lbs. per foot Tables I. to IV., herewith, give a tabulat 
The material driven through ranged from a mod- of tunnel was exploded, or ie “Seeital, Sede powSer weed, and. orn, 
erately hard close-grained to a quite hard mas- ite I 


an average con- 
sumption of 6.10 Ibs. per cu. yd., place measure- 
Sive coarse-grained granite, with small strata of ment. The cut holes were sprung with 60% 
a soft disintegrated granite carrying water to an powder, then loaded and shot until the holes 


appreciable extent “broke bottom,” after which the side, top and Auxiliary Oil Firing in Steam Boiler Plan 3.° 
On Dec. 1, 1910, the breast was 700 ft. in from bottom holes were shot. Waterproof fuse and a By H. A. WAGNER,¢ M. Am. Inst. E. F 7 


the portal, and the dump was out 200 ft., making very strong detonator were used to explode the In presenting this paper I hope to give som. 
a haul of 900 ft.; while on April 30, 1911, the charges. with the use of fuel oil which will be of inter: 
heading had been advanced to 1,945 ft. from Before shooting, the bottom of the tunnel was _ central stations, but particularly to those hyd: 
the portal, with the dump extended to 400 ft., covered for a distance of 30 ft. from the face 


developments requiring auxiliary or standby stea 
making a haul of 2,345 ft., an average haul for with “muck sheets,” which were %-in. steel I am aware that a great deal of information 


the five months of 1,622 ft. plates 5 ft. x 10 ft. They greatly facilitated the obtained and is available on the use of fu 
The work was accomplished by one standard removal of the spoil. The spoil was handled by came operation, and eee tests have s 

bonus crew, which consisted of eleven men, in- the use of No. 8 square-pointed D-handled roy a ane ea i. aise tamemee 

; ie ; at ae een oes ee ’ i 2. . 6 = ; . eee. BOW ever 

cluding the foreman, paid daily rates as follows: shovels and loaded into 32. cu.. ft. rocker _ recommend the use of oil to displace coal a: a fuel 

' Soneiean .... Fee tee ce $4. jump cars running on a single track of 25-Ib. hut merely to supplement coal to increase bo 

4 miners 


B muchers ....<<. Se ot nea a eo rail. and to provide means quickly to supply steam for sudde 
SINE NOON cos v'ks's kona saan ainvnectesaune cee Ventilation was had by a No. 3 Root cycloidal increases of load. 


This crew was entitled to a bonus fixed by local lower, discharging through 12-in. riveted steel With the rapid strides which we have made 
conditions In this particular tunnel preted base pipe. Immediately after shooting, the blower ten years in decreasing the cost of producin: 
‘ate is 3.00 ft os geile tok aatientiiens- minetie was operated in the direction by which it ob- ©nersy, we have reached a point in steam-plant 
eee oe ee ee Tae ;. tained its suction from the tunnel for about ten Where the cost of interest and depreciation on o 
and 2.30 ft. per shift for timbered ground. Each n ae : _ plant investment equals or even exceeds thi 
man in the crew wes entitled to 30 cts. per foot Oh . cae se cost of producing current. Consequently we : 
7 4ES I.-1V.— SS, NSU) N : 
of advance over the base rate The average ee PROGND COSTS. Pree es look to means for reducing our investment as 
bonus made per man per day for the five months For Five Months’ Work on Tunnel 10-A, Little Lake feasible way of further decreasing our cost of 
was Division, Los Angeles Aqueduct. The most natural way of decreasing unit investn 
8.40 ft. — 3.00 = 5.40 ft. x 30 cts./ft. = $1.62, TABLE L—PROGRESS OF EXCAVATION. to get more out of our investment. It is my bel 
naiakoiied ' dettte. op a ; Average for peak loads and for emergency service we shou 
thereby bringing the daily wages up to: Month Progress, Actual number daily the maximum possible output from all ou : 
a ee ‘ lin. ft. days worked. progress, ft. ve ae 
Min : rs ae . hotee sei December On4 20 720 consistent with safety. In this paper I propose | 
eames Sr ee ne = ee JOMRRTT v5 éas concn “Se 7.83 scribe one way of getting a largely increased 
Rete eet ee : et Je a . : ice oe ry a. 4 oo from the steam boilers. 
no distinction being made in the payment of April OG: 7 876 It is well known that the capacity of the modern 
bonus, all sharing alike. d —-— water-tube boiler depends, within fairly wide limits 
The outside crew which did not participate in Total : 8.40 upon the amount of fuel which can be burned per } 
the bonus comprised the following: TABLE II.—POWDER CONSUMPTION. in the furnace under it. Several plans have been pro- 
\ eideniieens iain $3.50 Pounds - ae of— ‘iad posed and used to increase the furnace grate area so that 
ss ewe ererersteeeescececscbvercee 0@M ” n ades. ‘ota 
1 blacksmith o 
1 
1 


r output 


iour 


; , Month. 2 40%. 60%. per lin. ft.  ™ore fuel can be burned. 
blacksmith helper ...... oats on eee 


as Shik hw Se eet ts December oo 3,750 800 The only practical plan for doing this with coal 

track and dump man 2.2% DOIG: 55 <3 i200 004.08" 4,550 400 é necessitates firing the boiler from both ends, ani re- 
. : shi be > IR 5 de Oe ace 4,100 300 

For three months the shift was arranged as . 


4.275 700 quires increased space for this purpose and addi!iona! 
shown below: 3950 1,300 21.862 devices for coal handling, etc. Almost all electri: 


+ atbine- eaes Za.m.to3p.m Totals : 20 625 3.500 19 795 with which we are familiar have well-defined peaks of 

> muckers and 1 mule driver "6 D. m. to2 a.m aaa enemys om na a ADD comparatively short duration. Our apparatus is, there 
; ; + .—COST OF D L RE s. e, 1 i t at 

At the end of this period the muck could not ee ee 


ae . Total. Per lin. ft. quent intervals. 
be cleaned up during one shift, so the following awe 1.8: yen These considerations led me to experiment with ‘ue! 
arrangement of crew was made: Fe bruary nt AR ec oo Sn 0.233 oil for supplementing the coal fires and getting the de- 
*Engincer in charge of Little Lake Division, Les J att 411 Sis ree crmnene bolier output, These experiments were 
Angeles Aqueduct, Narka, Cal : made in the Westport Station of the Consolidated Gas 
ooo WE. cua rt cee eae cise .. -$291.46 $0.234 Electric Light & Power Co., of Baltimore. 
TABLE IV.—COST OF TUNNEL DRIVING. DESCRIPTION OF INSTALLATION.—After trying sev- 


Excavation eral settings the furnace arrangement shown in Fig. | 
Live Electrical cost 


: Labor stock Material E zt F was finally adopted. The results obtained from this ar- 
Bxcavation ......sci-c000ccc00s 0 $1,708.80 $37.80 "$691.04 $267.75. air 9254465 per lin. ft. rangement were so satisfactory that it was decided to 
aa: < ..s, Us csucles ea cece 47.13 13 30 ; P 


60.43 equip the entire boiler plant in this way. As wil! be 


‘no anaes due Pa Ee ae erasers seen from Fig. 1, the space under the boiler back of the 
.753.02 51.10 $691. 2 i 
— _— pOO1.04 $142.17 $2,905.08 usual coal grate is made into a large combustion cham- 
MeeAVGOR  ...2s dn 638d $1,808.20 $67.50 575 


57.2 $253.12 $167.66 $3,053.75 ' ber with the oi] burners at the extreme rear end. Tlii- 
Engineering............ 37.85 9.20 


Eee nee tases 47.05 combustion chamber is separated from the boiler (u 
$1,846.05 $76.70 $757.2: $253. ‘ $167.66 $3,100.78 above it by tiling and from the coal grate by a low } 


fue! 


wall. The bottom of the chamber extends from 
Excavation iin PS Mi $1,933.21 $67.25 $669.32 205. 


$146.6 3,021.87 
Engineering nes bene aeicnie 47.19 10.35 . $3,021.87 


57.54 burner in a gradual curve to the top of the bridge » 
z vi 


niinbaed Sa See The hot gases from the burning oil pass over the 
$1,980.40 $77.60 $669.32 5. $146.64 $3,079.41 grate and upward through the first pass in the us! 
Excavation — $2,332.49 $67.20 $724.62 three-pass Babcock & Wilcox setting. Ample air }! 


IDE. 6 6:0. 00 es eres onened 28.00 6.28 “5 vener-e ~ A are provided around the burners and also in the sid« 


— oe Sayeeda the combustion chamber. Each furnace is provided » 
$2,360.49 $73.58 $724.63 $236.8: 2: $3,543.78 four oil burners. The coal grates are 14 ft. wide a: 
Excavation .... So teccceee ct MOE4® 984.80 $699.57 280.3 $3,356.15 ft. long. The boilers are a standard type, 24 sec’ 
Bngineering..... 0.0.2... 33.74 11.05 "44.79 wide and 13 tubes high, rated at 650 HP. 
$2225.23 $75.85 ace beep a ———— The oil is delivered to the burners under 20 Ibs 
eee: oe ee rn: ee stant pressure and is atomized in each burner by a st: 
Totals. ..........000. ee. eee eee $10,165.19 $354.83 $3541.81 $1,223.54 $744.62 $16,029.99 jet. The steam required for this purpose is under 
2CAp y y ee . sn of the amount generated by the boiler. By this arran 
RECAPITULATION OF EXCAVATION COST: sachs ment either oil or coal or both together may be used 
SAB OT— WARS «0. 20 on 7757.38 : fire the boiler. It will be seen that the changes from ' 
ae ere 2 nce aah Ss vce : 2,407. : ordinary boiler setting are very slight and require 
Material... Pa ae : ve eed Toe ee oe a ee, ee : i y sctchdsnientmenibicirioniapiatenhnasamgsatin 
Freight and handling. . 
Electric energy 


*From a paper be’fce the annual convention of ' 
National Electric Light Association, New York C 
June tf. 

+Baltimore Gas-Electric Light & Power Co., Baltimo 
Md. 
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nace. One of the four burners in each fur 

i as a pilot and for the equivalent of a 

fire for keeping the boiler ready to steam 

yr banking burners are operated from a sep- 

ne, 30 that a single valve in the main oil line 

ed to turn oil into any number of furnaces de 

putting any number of banked boilers into 
instantly. 

r Baltimore installation we have oil-tank ca- 

‘or 200,000 gals. From these tanks the oil i 

automatically controlled, motor-driven, pumps 

oiler furnaces. The pump control is such as to 

-onstant pressure in the pipe system. The 

arrangement of piping is shown diagrammatically 

2 In this diagram master valves (br) and (2) 


i by 
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Fig. 1. Section of a Water-Tube Boiler With Setting 
Rebuilt for Back-End Oil Firing; Consolidated 
Gas-Electric Light & Power Co., Baltimore. 


each control the pilot or banking burners for a group of 
five boilers. In like manner master valves (3) and (4) 
ontrol the remaining burners in each group of five 
boilers In operation let us assume that the five 
boilers, A, are being coal-fired for usual load, and that 
boilers B are banked with oil. Valves (1) (3) and (4) 
will then be closed and valve (2) will be open for 
banking boilers B. If a sudden increase of load occurs 
the opening of valve (4) upon signal from the switchboard 
will instantly put the five boilers, B, into service. 

Still greater capacity could also be obtained by oper 
ig the valves (3) and (1), to operate boilers A with 
both coal and oil. In addition to the master valves 
shown, there are, of course, valves for controlling each 
irner and the group of burners for each boiler. 
RESULTS IN ACTUAL OPERATION.—Ordinary boiler 
tests with the deseribed arrangement have shown ap- 
proximately the following results for maximum boile~ 
output for seven-hour runs: 


Coa! alone 1,188 HP. 





Oil alone 702 
Son) aml Gy Pee San ba 00 o ON cadecnvcroes 1,445 
Coal and oil maximum hour... 1,632 





Under actval operating conditions, however, the gain 
by the use of oil is more marked. 

It has been found that 2,000 KW. of station load can be 
carried by each boiler when using coal and oil together, 
with as much ease and certainty as 1,200 KW. per boiler 
can be carried by coal alone, 

This shows, under operating conditions a gain in ca- 
pacity of 6634% by the use of oil, or a saving of 40% in 
he cost of boiler plant for a given capacity. 

It is under emergency or peak-load condition, how- 
ever, that the advantages of fuel oil must be considered, 
and the durations of load under such conditions are 
usually too short for any comparisons by the usual 
oiler-test methods. Tests were made, therefore, under 
regular operating conditions to determine the minimum 
number of boilers which could be used to carry actual 
peak loads. The best record ever obtained in past 
operation of the Baltimore company’s Westport Station 
with coal was 16,888 KW. (hour’s average by integrating 
watimeters) carried on 11 boilers. This is equivalent to 
1535 KW. per. boiler. 

The same station, operating in conjunction with a hydro- 

ectric power-transmission line, recently carried a load 

11,100 KW. for two hours (two hours average by in- 
crating wattmeter) with four boilers fired with coal and 
This is a load of 2,775 KW. per boiler of 650 HP. 

ng. This is 80% increase of capacity by the use of oil 
ompared with the highest load possible with coal 
The foregoing results show the great advantage: 

of oil used to supplement coal, from the boiler invest- 
t standpoint. But the actual cost of operating peak 

1 emergency loads in this way has proved to be much 

s than with coal alone. By decreasing the boiler ca- 
acity required by at least 40% the boiler-room labor is 
ut down in almost the same proportion, and not only 

r the short-peak periods, but for the time of one 

hole labor shift each and every day in the year. It 

ust be borne in mind that winter or summer the aver- 
‘ge central station has a peak every day which is usually 
‘ar in excess of the average day load. 


actual cost of 


eoal is necessarily burned very ineffii 
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So 





far we have not 





considered the greatest advantage 


of oil fuel, which is entirely aside from relative cost 
namely, the ability with its use to take care of very sud- 
den and unlooked-for increases of 
or banked boilers carried for such emergencies The 
output of any boiler, or all boilers, in use can be in- 
creased over 60°) almost 
of one master valve 
to full capacity within less than three minutes with oil, 


load without extra men 


nstantaneously by the opening 


Banked boilers can be brought up 


where at least 12 minutes would be required with coal 


under the very best conditions 


Actua! tests have shown that a perfectly cold furnace, 
with water in the 
142° F., 


boiler at feed-water temperature, 


could be made to steam at 175 lbs. pressure in 


25 minutes with oil fuel as compared with 42 minutes 
with coal. 


BANKING BOILERS WITH OIL FUEL.—It has been 
found that one of the four burners of the setting de 


scribed, which I have called the ‘‘pilot’’ or ‘‘banking 


burner, will, when not turned on full, keep up full 
steam pressure with the boiler stop-valve closed, thus 
taking the place of a banked fire. The cost of oil! is 43° 
more than coal, per heat unit, under Baltimore cond 
tions. In spite of this difference in cost of fuel, the 
“banking” is less with oil than with coal, 
for the reason that the oil is burned efficiently while the 
ently We found: 
to maintain 175 Ibs. steam pressure with boiler stop- 
valve closed; 

With coal.... 

WH Gihe cccces 


. 182.5 lbs. per hour, cost 21 cts. 
56.17 Ibs. per hour, cost 18 cts.. 


Our experience in this particular has led us to adopt 
oil for ‘‘banking”’ all boilers We also find that it is 
to keep boilers held for peak ‘‘banked’’ for 


the balance of each twenty-four hours, as is the general 


unnecessary 


practice with coal. 

FOR ORDINARY PEAK-LOADS.—It has already been 
shown that a saving in investment and in labor for peak 
load can be effected by the use of oil. To show just 
what this may mean in the reduction of operating costs 
| have applied the results obtained with the use of oil 
for peak loads, to the actual operating conditions and 
load-curves of an existing plant for the period of on 
year This plant produced about 60,000,000 KW.-hrs 
duiing the year, with a yearly load-factor of about 34% 
On petk load 13 650-HP. boilers were used and required 


Compression 
: Tank 





Boilers -B. 





200,000 Gallons 
Oi) Storage 


Fig. 2. Diagram of Oil Piping for Auxiliary Firing 


at the Westport Station, Baltimore. 


The load-curves show that with oil used on the peaks 
to supplement coal, seven, or at the most eight, boilers 
would be required. From cost-curves prepared for each 
month for both coal and oil conditions, the total cost 
of fuel and labor with coal was shown to be 3.59 mills 
per KW.-hr., and with coal supplemented by oil 3.28 mills 
per KW.-hr. The saving with oil on the total cost of 
fuel and labor would, therefore, be 0.31-mill per KW.-hr., 
or 8.6%. No maintenance nor fixed charges are included 
in the above figures. 

Assuming the cost of complete boiler plant to be $20 per 
KW. and the fixed cost (interest, depreciation, taxes and 
insurance) to be 15%; the fixed cost per year for the 
boiler plant would be $3 per KW.-h>. Again, assuming a 
yearly load-factor of 34%, equivalent to 3,000 hours’ use 
per year of the maximum load, the fixed cost per KW.- 
hr. would be 1.0 mill. The use of oil as described will 
save 40% of this, or 9.4-mill. This added to the saving 
in fuel and labor makes a total saving of 0.71-mill per 
KW.-hr. Assuming a total switchboard cost, under coal 
conditions, of 4.2 mills per KW.-hr., this reduction is 
equivalent to saving 17% on the cost of generating cur- 


rent. Surely such a saving is worth considering when 

the means are so simple. ; 
SXPERIENCE IN A STEAM-PLANT STANDBY 

OF A 40-MILE TRANSMISSION LINE.—Fuel oil 


shows its advantages as compared with coal 
most markedly when used as fuel for operating steam 
plants in connection with long power-transmission lines 
from water-power plants. Owing to conditions which, 
up to the present time, are inseparable from high-tensiou 
transmission lines, steam auxiliary or standby plants in 
some form are a necessary adjunct to such lines where 










power is used to supply the various needs of a large com 


munity Such t 


steam pants may be required merely to 


supply power during brief interruptions due to tran 
mission-line troubles, or to supply part of the power for 


peak loads, or to make up for deficiencies in water flow 





in dry seasons For the first and second purposes men 
tioned they are likely to be alled upon without notice 
ind must be prepared for the emers¢ y 

In Baltimore, the local company purchase at: present 
about 15,000 KW. from the Pennsylvania Water & Powe 
Co This is transmitted over 40 miles of transm on 
line from the Susqu anna River, at a pre e of 70 
OOO volts 

The local mpany generate by steam, all_power 
peaks over the 15,000 KW. purchased The steam 1} 
is operated in paralle with the water-power plant rnd 
normally carri¢ i onstant load o tbout 2,000 KW 
and as much over that amount ‘a eaks may demand 
In addition to th he team pla inds prepared 
all times to take the entire load should the transmi 
sion-line power fai 

So far during six months of operation there have ‘ 
few interruptions on the transm on line With but « 
exception these have been due to the ailure of 1 y 
to operate properly Such failure 1 have occurred 
however, have thoroughly tested the value of fuel o ) 
quick steam generation A few of th evere t 
may be of interest and I will describe them 

Dec. 4, 1910.—Transm on-line ervice iddenly 
terrupted, throwing load of 10,500 KW. on five (#50-HP 
boilers Oil was turned on under these boilers, wh 
were at the time operating with coa Steam pre ire 
was held until transmission line service was restored 


Primary voltage at substations was held within 1 


Jan. 28, 1911.—Steam station carrying 2,000 KW. o 
three 650-HP. boilers, using coal, with three firemen « 
watch Transmission-line service suddenly interrup!ed 
increasing load on steam plant to 8.500 KW Oil w 
turned into eight additional boilers Steam dropped frot 
175 to 165 Ibs., but gradually came up to 175 Ibs. dur 
ing the next 15 minutes This drop in eam pre 


was well within the range of automatic voltage regulator 


to maintain primary voltage at ibstation within 1 


May 12, 1911.—Steam station carrying 2.000 KW. w 
four €650-HP. boilers in service, coal fired Four add 
tional boilers were ‘banked’ by means of one o 
burner under each Transmission-line ervice suddenly 


interrupted, throwing load of 7,400 KW. on steam plant 


to four boilers in service and to 


Oil was turned on 
‘“‘banked"’ bollers 
in four minutes boilers were blowing off 

At the steam plant one 5,000-KW. Curt 


uously and vacuum 


Steam pressure was maintained and 


s kept running conti 


on several other units The single team turbine toot 


the loads described in the foregoing interruptior 
discomfort 

In conclusion I would say that I would be glad to give 
to any one who may be interested in this subject, any 


further detail 
making this paper too 


lesired, which, for fear of 
omitted 


that may be 


lengthy, I may have 


To em 


THE CHEAPEST GAS on record is that supplied by 
the City of Widnes, 
gressive Age’’ of June 15 The prices have been 28.3, 


England, according to the Pro 


24.3 and 20 cts. to ordinary customers, to those ur'ng 
over 3,000,000 cu. ft. per year and to those using ga 
for power purposes exclusively Twenty-five cubic feet 


for a cent has been supplied to prepayment meter cop 


sumers The board of directors has reduced the rate 
to become effective on July 1, to the following: 20.3, 22 
and 18 cts., respectively, and 27 cu. ft. for 1 ct. to pre 


payment meter customers It reported that the 


including interest, sinking fund and 


divided into 12 et 


actual cost of gas, 


» t 


standing charges, is under 22 
for manufacture and distribution and 10 cts. for stand 
ing charges The prepayment-meter customers pay 11 
ets. per 1,000 more than others, but secure their mete: 
and fittings free Public lighting in the past has been 
paid out of the profits of this municipal plant, which 
brings down the actual profits for the year to $22,220 
The proposed reduction further reduction of 
$8,563, which it is expected will be made up by in 
creased consumption The City of Widnes had a pop 
ulation of 39,000 in 1906. The gas works in 1900 and 
1910 had 7,519 customers, 48 miles of mains and made 
374,953 cu. ft. of 17.7-cp. gas The company had a 
book value of $648,544, or $17.90 per mile of main, 
or $1.78 per 1,000 cu. ft. sold. The capital charges are 
5.8% of the book value, inciuding sinking fund.* There 
was $447,620 interest-bearing debt and the reserve and 
other funds were 30.8% of the capital The expenses 


per 1,000 cu. ft. of gas sold are as follows: Coal, 21 








brings a 


purifi.cation, .32-ct 
wages, 6.22 cts.; 


ets.; coal less residuals, 0.S6-ct.; 
mainte 
gross, or 


no manufacturing salaries; 
nance, 3.54 cts.; cost in the holder, 31.08 cts 
10.94 cts. net; taxes, 2.88 cts.; no distribution salaries 
and a total distribution expense of 3.26 cts.; no expense 
for directors, collectors or bad debts, and 1.36 cts. for 
management salaries; total expenditure, 40.8 cts.; net 
cost after all deductions, 17 cts.; gross profit, 9.6 cts., 
less 5.3 cts. capital charges, gives 4.3 cts. net 
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The Use of Motor Trucks on Construction 
Work and for Haulage Purposes. 


The introduction of the motor truck for com- 
mercial service, together with its development 
on lines which have made a machine to be relied 
upon for regular service, has opened up some new 
fields for the use of motor vehicles. These in- 
clude (1) hauling material for contracting and 
other construction work, both in cities and in the 
open country; (2) heavy haulage by manufactur- 
ers and others; (3) light commercial hauling or 
delivery service; (4) the operation of motor 
busses, mail wagons, electric railway repair 
wagons, police and fire department equipment, 
street sweepers, etc. A special class of work to 
which both light and heavy motor trucks are 
adaptable is the handling of material between the 
Various shops and departments of large manu- 
facturing and industrial plants. They have been 
applied to this class of work to some extent, tak- 
ing the place of an industrial railway, and in one 
case careful estimates showed a material econ- 
omy in favor of a motor car service as compared 
with a light industrial railway. Still another 
fleld, as yet but slightly developed, is the use of 
motor wagons in farm work, 

We describe herewith a number of motor trucks 
and vehicles for these various classes of work, 
and give particulars also of their service. It is 
not our purpose to describe in any detail the con- 
struction of the vehicles or their mechanical 
equipment, but rather to indicate different varie- 
ties of vehicles and to suggest some of the fields 
of use to which they may be applied. 

For heavy trucks the framing is generally of 
steel, and it must be substantially built in order 
to stand the severe racking stresses to which it 
is liable to be subjected when hauling heavy 
loads over rough ground. The frame is almost 
invariably independent of the body, so that the 
machine can be fitted with a body suitable for the 
required service. In most cases rubber tires are 
used, either in the form of solid flat rings or as 
rectangular blocks inserted into the wheel rim. 
In at least one case ordinary steel wheels with 
flat steel tires are used, while in another design 
the wheel rim is fitted with rows of wooden plugs 
2 ins. diameter. Pneumatic tires are used on 
some of the lighter vehicles such as ambulances, 
patrol wagons, ete. Ball bearings and _ roller 
bearings are used for the wheels of some ma- 
chines. 

The gasoline engines are usually _ vertical, 
and placed at the front end of the _ frame, 
but some makers use horizontal engines mounted 
beneath the body. With the former arrange- 
ment, the driver's seat is frequently placed above 
the engine, to economize in length and to give 
a good view In a majority of cases, the engine 
drives a countershaft (through the intervention 


of speed-changing transmission devices), and 
from this shaft driving chains are run to sprock- 
ets on the hubs of the rear wheels. Thus the 
wheels are independently driven, but in many 
machines there is provision for locking the 
wheels together or applying all the power to one 
wheel. This arrangement is for use in emergency, 
as when one chain is broken or One wheel is in 
a mudhole which gives it no adhesion. The al- 
most universal practice in gasoline motor trucks 
is to drive the rear wheels only, but a _ four- 
wheel drive system (using bevel gear instead of 
chains) was described in our issue of July 12, 

1906. Rear-wheel drive is used also in most 
storage-battery electric trucks. Independent 
motor-driven wheels are used, however, in other 
electric vehicles, current being supplied from a 
gasoline-electric generating plant on the heavier 
vehicles and from storage batteries on the lighter 
vehicles. 

The service, fuel economy, repair expenses, etc., 
will depend largely upon the character of the 
work, the roads, and the men who handle the 
machines, 


Motor Trucks on Contract and Other Con- 
struction Work. 


While motor trucks have been used only to a 
limited extent as yet by contractors or on gen- 
eral construction work, they have been used under 
conditions which indicate extensive possibilities 
in this direction. This view is taken by some 
manufacturers, who are undertaking to be 
pioneers in the exploitation of this field, and are 
making strong efforts to bring the matter (and 
the machines) to the attention of engineers and 
contractors. Other manufacturers, however, con- 
sider this field to be limited and not particularly 
desirable. Objections made by the latter are 
the liability of meeting conditions which would 
stall a truck or put it out of service, but which 
could be overcome by teams by the exertion of 
strenuous effort. Thus heavy grades on soft wet 
roads, with mudholes that practically destroy ad- 
hesion, my have to be reckoned with; then, 
again, a truck may be given too heavy a load for 
the sort of road it is to haul on, but if it is made 
inoperative by such conditions, the blame would 
be laid to it rather than to the conditions or to 
the men in charge. In one case of which we 
have knowledge, a truck (on contract work) 
which had worked successfully on a fairly bad 
road during the summer, had to be replaced by 
teams in the early winter when deep mud com- 
bined with a frozen top crust put the truck out 
of service. ° 

But even allowing for all objections, difficulties 
and adverse conditions, it seems evident that 
there are extensive possibilities for the use of 
motor trucks in this class of work. This is es- 
pecially the case for work in the hands of mod- 


Capacity of Body 


109 cu. ft. including Flare 


* » In Crown 


ke 
Total 134 » » 


a 8 g Width inside 
at Fear End. 


60 Tread 


ern and experienced engineering contra 
study for economy and efficiency of » 
ment and economy of working. Such 
their intelligent subordinates, wil] 4 
cases where motor trucks may develop 
terial advantages. This is indicated hy 
the practical experiences noted below 

cases material can be handled much mor 

by motor trucks than by wagons and te 

to the greater load, higher speed and 
number of trips in a given time. It js 

that the best results are under condition 
include full loads and good facilities fo, 
loading and unloading, but there are cas; 
speed and frequency of trips will be of ny 
portance than full loads. It has been es 
also that under favorable conditions 
dump wagon with a haul of two to fo 

can handle 120 to 150 tons per day. 

The services for which motor trucks 
employed in construction work may }|y 
into two classes: (1) hauling material o\ 
try roads from a railway station to th 
the work; (2) hauling material over city 
Something has been done in both thes 
tions. The trucks used may be divided 
classes also: (1) dump carts for hauling 
stone, sand, gravel, coal or excavated 
(2) platform and fixed body trucks for 
cement (in barrels or sacks), quarry sto: 
structural steel, castings, etc. In addition 
general haulage of supplies and materia 
ever, there are special purposes to which 
vehicles may be adapted. The hauling «© 
excavating machines by traction engines has 
been done in many cases, and In our j e of 
Aug. 26, 1909, we suggested that it might both 
practicable and advantageous tO make the lighter 
machines self-propelling (such as road graders 
and four-wheel scrapers). 

The Keystone State Construction Co., of New 
York, has used two Mack 5-ton gasoline i 
body motor cars on its contract on the new Cat- 
skill Aqueduct for the New York water-supply 
They hauled cement, gravel, machinery, 
from Yonkers to the work, a distance of 
eight miles. Two similar trucks were us: 
the same kind of work by the Engineering Cor- 
poration, of New York, on a contract for the 
Mohawk Hydro-Electric Co. The trucks ran 
from Gloversville to Johnstown, N. Y., about 1) 
miles, making about 40 miles per day with an 
average load of five tons. They carried cement 
principally, but also steel, machinery, and sup- 
plies. The detentions for repairs were few. No 
accurate record was kept of the fuel consump- 
tion, but the machines were stated by the manu- 
facturers to run about 3% miles per gallon of 
fuel. The machines were 18 ft. 8 ins. long over 
all, with a dump body 6 x 14 ft.; they had 5. 
HP. engines and weighed 8,500 Ibs. in working 
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FIG. 1. MOTOR DUMP WAGON; 6 TONS CAPACITY. 
(Mack Bros. Motor Car Co., Allentown Pa.; Builders.) 
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without load). A larger Mack truck, of 
tons capacity, has been used by the Good- 
Sand & Gravel Co., of New York, to deliver 


-orial for general contracting work in and 
the city. 
yr handling steel pipe for siphons on their 


tract on the new Catskill Aqueduct the Snare 
‘riest Co. used a 7-ton Hewitt motor truck 
, four-cylinder 35-HP. engine. The pipe was 
ft. diameter, built in sections 15 ft. long, 
hing 4% to 5 tons; these sections had to be 
| about two miles from the dock at Cold 
gs, N. Y., over a road having a maximum 
of 10%. The truck made 8 to 12 trips 
s-hour day, taking one pipe section each 
The round trip averaged 40 mins., includ- 
he time for loading and unloading. The 
with load (up grade) was about 5 m. p. h., 

W on the return the empty truck made 10 to 
1 p. h. The pipes were loaded upon the truck 
. stiff-leg derrick, and unloaded at the work 
by a cableway. The fuel consumption averaged 
1S gals. per day, costing about $3. The truck 
was fitted with wide-tired wheels, and the tires 
. rear wheels were formed of rubber blocks. 

\ it 66% of the load was carried by the rear 


by 


Ww heels. 

During the construction of the new filter plant 

r Springfield, Mass., a truck of the Reliance 
Motor Truck Co. (Detroit, Mich.) was used for 

part of the time to haul material from the rail- 
way. The distance was about five miles with 
several steep grades (maximum, 15%), the site 

ing at an elevation of about 300 ft. above the 
railway. The truck had a carrying capacity of 
two tons, and it made usually six trips per day. 
It handled in all about 5,000 tons of material, 
including cement, iron and steel pipe, vitrified 
pipe, coal, castings, steel reinforcing bars, etc. 
The Cranford Co., of Brooklyn, N. Y., has used 
a 5-ton Reliance dump truck for hauling crushed 
stone, gravel and sand, the machine making an 
iverage of 40 miles per day. 

For hauling gravel, coal, ashes, ete., the con- 
tracting firm of McDonald & Barry, of New 
York, has used a White motor dump truck hav- 
ing a steel body of three tons capacity, or about 
7 cu. yds. On one piece of work, for filling low 
ground at Broadway and 204th St., ashes were 
hauled from a power-house at 224th St. and the 
Harlem River. The distance was about a mile 
and the machine made from 10 to 12 trips per 
day, or twice the number made by teams with 
loads of only 3 to 3% yds. The machine was 
not operated on country roads. 


Dump-Body Motor Trucks. 

Motor dump wagons are applicable to various 
purposes for construction work and general haul- 
ige. They are particularly adapted to the haul- 
ing and distribution of broken stone, sand, 
gravel, coal, ashes, garbage, earth filling, ex- 
cavated material, etc. A number of motor trucks 
with dump bodies are on the market, and some 
of them have been noted above. Their makers 
build also similar machines with fixed bodies. 
They include the Mack, White, Morgan, Reliance, 
Kelly, Hewitt, Briggs, ‘Saurer and other makes. 
Most (if not all) of them are of the end dump 
type, operated in various ways. A drop-bottom 
type, as operated very largely in horse-operated 
wagons, appears to be impracticable with motor 
trucks as now built, owing to the arrangement 
of the machinery. However, a hopper bottom 
body may be used for material that will 
flow readily, such as coal, gravel, stone, etc. A 
side dump arrangement is practicable, either by 
lilting the body or by using a sloping bottom and 
movable sides. It may be noted also, that while 
lrop bottom carts (operated by horses) are used 
extensively, they are open to certain objections. 
\mong these is the blocking of the wheels by the 
material dumped between them. 

The Mack dump truck (Mack Brothers Motor 
Car Co., Allentown, Pa.) has the movement of 
the body controlled by a link-belt chain on a 
drum Operated by a crank handle. The chain 
carries a system of levers attached to the body 
and so arranged that as the inner end of ‘the 
body is raised the lever thrusts the body back- 
ward along the frame. The machinery equip- 
ment is practically identical with that of the 


Mack haulage truck noted more fully further on 
The dump truck is shown in Fig. 1. Some of the 
uses to which these dump trucks have been put 
have described A Saurer 
dump truck has been used by the Wayne De- 
velopment Co., of Tucson, Ariz., for hauling gold 
ore, 

The White dump truck (White Co., Cleveland, 
©.) has a T-yd. body with a load capacity of 
three tons. The length over all is 20 ft. 7 ins., 
and the extreme width is 7 ft. The underframe 
and for dumping the body is run 
back along the frame by means of a Cable and 
power drum. The body is pivoted at the bottom 
at about the middle of its length, so that for 
dumping this pivotal point is at the rear end of 
the frame. The wheels are of cast steel, with 


been above. motor 


is of steel, 


solid rubber tires; the front wheels are 
about 40 ins. diameter and 5 ft. 3 ins. ¢. to c.; 
the rear wheels are 36 ins. diameter, with a 


tread of 5 ft. 5 ins. The length of wheelbase is 
12 ft. The weight of the machine in working 
order (but without load) is 6,900 lbs. A 30-HP 
gasoline engine of long-stroke is used, having 
four cylinders 3% x 5% ins. The transmission is 
of the selective type and gives four forward 
speeds (with direct drive on the third speed) 
and one reverse speed. There is a shaft-drive 
from the gear case to the countershaft, which 
carries the differential and from which there is a 
chain drive to each rear wheel. The machine 
with full’ load is said to run about seven miles 
to one gallon of gasoline. The tanks have ca 
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Worcester, Mass.) has been used in hauling coal 
The 5-ton truck ¢built with dump body, fixed 
body, or open platform) has a 40-HP. engine, 
with four cylinders 5 x 5 ins., and chain drive 


to both rear wheels. A three-speed sliding gear 
planetary transmission is used, giving speeds of 
6 to 10 m. p. h The tank has a ca 


pacity of 26 gals The frame of the machine is 


gasoline 


of steel channels, giving a platform about 14 
6 ft.; the wheelbase is 11 ft. 9 ins. The wheels 
are 56 ins. diameter, with steel disks instead of 


spokes; solid rubber tires are used, each front 


wheel having one 6-in. tire, while each rear wheel 
has two 5-in. tires 

The Briggs motor dump wagon (Briggs Labor 
Saving Specialty Co., Waterloo, Ia.) is designed 
asphalt from the 
to the street, the economy over horse wagons in 
creasing with the length of haul it would take 
a heavier load and make more trips in the same 
time 


specially for conveying plant 


The same type of wagon, but hauled by 
horses, has been built for some years, but it ha 
not been used extensively owing to the large 
proportion of the load carried on the rear wheels 
This feature, however, is a 
the motor truck, 


the rear 


direct advantage in 
where the power is applied to 
The truck is 
other materials 
phalt It is made in two sizes, 


wheels adaptablk of 


course, for hauling besides as 


with capacity 
2 yds. and 2% yds. The weight empty is about 
4,400 Ibs., and the body will hold about three tons 
of asphalt. 


The body swings between the side frames and 
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FIG. 2. MOTOR DUMP WAGON; 3 TONS CAPACITY. 


(Kelly Motor Truck Co., 


pacity sufficient for 125 miles run. The use of 
this machine has been mentioned above. 

The Kelly dump truck (Kelly Motor Truck Co., 
Springfield, O.) has a body of three tons capacity, 
of size as desired. The machine is about 14 ft. 
long, and its weight (empty) is 4,800 to 5,200 
ibs. In dumping, the body is rolled backwards 
along the frame, its movement being effected by 
a cable on a worm-gear drum, operated by hand. 
This is shown by Fig. 2. The wheels are of the 
artillery type, made of hickory, and are 36 and 
38 ins. diameter for the front and rear respect- 
ively. Solid rubber tires are used, although rub- 
ber block tires may be used on the rear (driving) 
wheels if desired. The truck with full load can 
ascend maximum grades of 18%. It has been 
used in Cincinnati for hauling coal. Its motor 
equipment comprises a 30-HP. gasoline engine 
driving a jack-shaft from which there is a 
double chain drive to the rear axle. The speed 
regulating gear is of the selective type, with slid- 
ing gear; it gives four speeds for forward mo- 
tion and one for reverse. The tank holds 13 
gals., or a supply sufficient for about 90 miles 
run. The loaded truck will run from five to nine 
miles on one gallon of gasoline, the consumption 
depending on the roads, grades, etc. The truck 
has not been used on rough country roads. A 
Kelly special dump body has been designed to be 
mounted on a truck of short wheelbase; the load- 
ing space is 9 ft. 4 ins. Iceng, instead of 12 ft. 6 
ins. as in the larger machine. 


The Morgan dump truck (R. L. Morgan Co., of , 


Springfield, O.; Builders.) 


within the end of the takes 
less space than where the body is moved back- 
ward to the dumping position. When at its low- 
est position it is clear of the ground. The end 
gate swings upward outward as the body 
tilts downward The under close 
control, so that the machine 
spread or distribute the 
The body is returned to 
cable and hand-operated drum. 

An Anderson 
posed cylinders 5% x 5 ins., is mounted 
the forward part of the 
heavy fly-wheel. The 
planetary type, with no shifting gears, and gives 
two forward speeds and one reverse speed. With 
the high-speed clutch engaged (for S m. p. h.), 
no gears are in action, all the gears being locked 
so that the entire transmission revolves as a 
unit. There is chain drive from a sprocket on 
the transmission to one on the differential or 
countershaft, from which there is chain drive to 
each rear wheel. A special feature of the ma- 
chine is that it has no being 
equipped with wide-tired all-steel wagon wheels 


frames, so that it 


and 
movement is 
can be used to 
material as required 
normal position by a 
horizontal engine, with two op 
beneath 
frame and carries a 


transmission is of the 


rubber tires, 


Motor Trucks for Heavy Haulage. 


Motor trucks of 3 to 10 tons capacity are used 
for various classes of work, such as hauling coal, 
lumber, structural steel, heavy machinery, safes, 


gravel, quarry stone, cotton bales, cement, et 
In most cases they work on city streefs, but 
sometimes also on country roads. Some of the 
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FIG. 3. MOTOR TRUCK IN QUARRY SERVICE; 4 TONS CAPACITY. 


(Alden Sampson Mfg. Co., 


machines are fitted with a power hoist for hand- 
ling heavy or bulky goods (and raising or low- 
ering safes), or with a jib crane for loading and 
unloading such goods. 

The following particulars give.an indication of 
the possibilities of machines of this class. In 
New York, a Sampson truck with a 4-ton load 
was run 65 miles through crowded streets and 
over steep grades in the suburbs; its average 
speed was 11 m. p. h. and its operating cost 0.88 
cts. per ton-mile ($4.98 for 524 ton-miles). Near 
Chicago, a similar car made an*awerage-of 8 
m. p. h. on bad roads. A Kelly . tryck made the 
120-mile run from Phithdetphia to Atlantic City 
and return at a cost of 0.7 cts. per ton mile. A 
Mack 3-ton truck at Allentown, Pa., has worked 
regularly over hilly country in spite of general 
rough conditions of roads, soft roads in spring, 
snow in winter, and grades as high as 15%. A 
Kelly 3-ton truck hauled a total of 1,000 tons on 
country roads, delivering at various places within 
12 miles of a factory, at an average of six miles 
per gal. of gasoline and a speed of 8 to 12 
m. p. h. This machine displaced eight horses and 
three wagons, and the horse-operated service did 
not extend more than six miles from town. At 
Cleveland, O., a tool company used a Kelly 3-ton 
truck for hauling freight to and from freight 
stations 3% to 8 miles distant; it took the place 
of one two-horse wagon and one one-horse 
wagon. The motor truck could make four such 
trips daily (as against two for the two-horse 
wagon) besides making light deliveries about 
the city 

As to long distance work, in 1910 a truck of 
the Grabowsky Power Wagon Co., of Detroit 
(with its full 2,000-lb. load), made a run from 
Detroit to New York at an average speed of 14 
m. p. h A still greater test was made with a 
motor truck of the Saurer Motor Co., New 
York, which started in March, 1911, to run from 
Denver to”~ San Francisco and thence to New 
York.* The machine weighed about six tons, 
including a 8-ton load of lumber (to bridge 
creeks) and camp equipment. In spite of deep 
mud, snow, sand, absence of roads, weak bridges, 
ind the occasional necessity of fording streams, 
the machine continued to make headway, 4l- 
though sometimes at very slow speed, such as 38 
miles in 9% hours. Its ability to overcome such 
obstacles and adverse conditions indicates the 
strength and reliability of motor trucks. 

The Sampson motor truck (Alden Sampson 
Mfg. Co., Detroit, Mich.) is made in sizes having 
load capacities of %-ton to 5 tons, and the body 
in each case is of a shape suitable to the char- 
acter of the load. The engine is mounted at the 


front end just behind the front axle; it has four 


*Engineering News, April 20, 1911 (p. 493). 


Detroit, Mich.; Builders.) 


cylinders, 4x5 ins. for the 1-ton to 5x5% ins. 
for the 4 and 5-ton machines, the latter being 
rated at 40 HP. The transmission is of the se- 
lective sliding-gear type, giving speeds of 1 to 
10m. p. fh. “In the differential gear a special 
feature is an interlock which enables all the 
power of the engine to be applied to one wheel. 
This is for use in emergency, as when one driving 
chain is broken or one wheel is in a soft spot 
which “affords no adhesion. There is a driving 
chain to each rear wheel, the chains being out- 
side the frames and enclosed in protective steél 
casing. The frames are of pressed steel. The 
wheels aré of the artillery type, with solid rubber 
tires on the front wheels and rubber-block tires 
on the rear wheels. On the ‘5-ton truck the 
wheels are 36”ins. diameter, with a single tire 
6 ins. wide on each front wheel and two 5-in. 
tires on each rear wheel. The tank capacity of 
the larger machines is 30 gals. The 5-ton truck 
has a wheelbase of about 13 ft., with a width of 
tread of 5 ft. 6 ins. for the front and 6 ft. 8 ins. 
for the rear wheels. The size of platform (avail- 
able for body) is 14 ft. 6 ins. This truck weighs 
about 4 tons complete, and is said to run about 
four miles to one gallon of gasoline. 

A 5-ton Sampson truck equipped with a motor 
hoist is used in New York for transporting safes, 
and raising or lowering them at the buildings. 
A 4-ton truck with open platform for large 
quarry stone is used by the Quincy Quarries Co., 
at Quincy, Mass. This is shown in Fig. 3. In 
a ten-hour day test, the truck made 12 deliveries 
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from the quarries to various companies jn 
The total weight of the day’s haulage 
tons. The smallest load was 7,900 
largest 11,000 Ibs.; the truck negotis 
miles. Only 17 gals. of gasoline and } 
lubricating oil were consumed. The to 
of these was $2.17. The driver’s salary 
The allowance for depreciation and inte; 
approximately $8.70. This made the ¢ 
pense for the work $13.87. By loading 
loading 24 times the average speed for 
was 6 m. p. h. The actual average during 
however, was 11 m. p. h. This work, wh: 
by horses required the services of thre« 
A Sampson 4-ton truck with deep body 
is used by H. L. Herbert & Co., of New 
for carrying coal; the truck will hau! 
wagon, making a total of 9 tons of < 
six-day test was made with this truck 
aging five loads per day, and the ger 
sults are given in Table I. 


TABLE I.—PERFORMANCE OF MOTOR TRI 
HAULING COAL. 
Running Wt. Gaso- 
of load, line, 
b 


8s. gals. 
45,300 
84,700 


Some exceptionally large motor truck 
tons capacity, are used by the Burns 
Co. in hauling coal from its yards in Je: 
to various consumers within a 20-mile 1 
New York, Yonkers, Coney Island, Flus 
In this service they operate on country) 
as well as in city streets. These cars 
the Hewitt type (Metzger Motor Car ( 
York, N. Y.). The coal company’s busi: 
for the supply of coal in large quantiti 
periment with one of these trucks indicat 
it would afford the most satisfactory 


. transportation and ten more were order 


truck is 15 ft. long and 7% ft. wid al 
weighing about 6 tons empty. It has a 40-HI 
engine, with planetary transmission 4 
two speeds forward and one reverse 
speed of the engine is regulated by 
and there is the usual chain drive to 
wheel. The gasoline tank has sufficient 
for a run of 100 miles. The front 
wheels are 36 ins. and 44 ins. diameter 
ively; all with double-width tires comp 
rubber blocks. The lower part of tl 
flares out over the wheels so as to give t 
tical sides of the upper part the full wid 
the wheels. The discharge is by a gat 
lower part of each side. A record of t! 
formance and operating cost of one of thes 
ton trucks was given in our issue of Jat 
1910. 

The Mack motor-truck with fixed bod) 
stead of the dump body described above) 
x 7 ft..over all, with body 14 x 6 ft. The 
are of wood construction, 36 ins. diamet: 


FIG. 4. A MOTOR TRUCK CARRYING FOUR TONS OF COAL AND’ HAULING FIVE TONS 
IN A TRAIL WAGON. 
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June 


and 42 ins. for the rear wheels, with 
ber tires. The 5-ton machine weighs 
and the 7-ton machine 10,000 Ibs. in 

»« order, with tanks filled. A 50-HP. 
; used, and the average fuel consumption 

yn for 3% miles, with full load. A run 

oo miles can be made without refilling the 
The trucks are operated on country 

is well as on streets, and are said to be 
of taking the full load up grades of 
Che 7-ton truck has a four-cylinder water- 
engine (5% xX 6 ins.), ‘running at 900 
m., and developing at this speed 60 HP., 
ing to the American rating system, or 48 
according to the French rating system. 
gasoline tank has a capacity of 28 gals., 
will provide for a working radius of 100 
under normal conditions. With a full 
level road the engine will run three 


na 





of 410, 370 and 220 gals. capacity 


city, a distance of 644 miles. 
are 
team. 
can 


Co., 
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The Standard 


Oil Co. uses Saurer motor tank cars for hauling 
fuel oil. The tank has a capacity of 31 bbls 
The handling of structural steel by teams is 


likely to offer many difficulties, and a steam motor 
truck of special design, built by the Geo. W. 
Jackson Co., of Chicago, for its own use was 
described in our issue of April 7, 1910. The 
Kansas City Structural Steel Co. uses a 3-ton 
Kelly truck to run between its plant and the 


Three round trips 
made daily, as against one with a _ horse 
Although the city is very hilly the truck 
go to all parts. The Scully Steel & Iron 
of Chicago, uses a Garford truck (Garford 


Co., Elyria, O.) for carrying structural steel and 


general iron work. The Crane Co., of Chicago, 
uses a 3-ton Alco truck (American Locomotive 
Co., New York, N. Y.) for carrying iron pipe 





FIG. 5. AN ELECTRIC MOTOR TRUCK WITH 10-TON LOAD OF COAL. 


(The Couple-Gear Freight-Wheel Co., Grand Rapids, 


miles on one gallon of gasoline. Such a machine 
will handle from 100 to 140 tons per 10-hour 
day with a haul of two miles; this allows 3 
mins. for loading and the same for unloading. 
Several of these 7-ton trucks, with deep bodies, 
are used by Charles Loveland, of Wilkes-Barre, 
Pa.. for handling coal. They have worked in 
snow that made the roads almost impassable for 
teams, 

The following comparative estimate of daily 
cost for a 5-ton motor truck and a good team is 
submitted by the Mack Co. (Table II.): 
Il.—COMPARATIVE PERFORMANCE 


COST OF TEAM AND MOTOR TRUCK. 
Good team outfit. 5-ton Motor truck 


rABLE AND 





First Cost ..cccccee d $5,000 

Time in service..... 6 hours 7 hours : 

Service. .cvasdscevess 8 tons, 20 miles 5 tons, 60 miles 

Ton-miles .... cee 60 300 

Cost per GAFis.ccee $6.50 $13.00 

Cost per ton-mile... 0.11 0.04% 

Investment per ton- i 

mile. sivestentaese 17.34 17.00 

Operating cost for truck (60 m. per day): 
Gasoline, 3% cts. per mile.........seeeeeeeees $2.10 
Oil, 1 ct. per mile. .....cscceesecreem er 60 
Repairs and renewals, excl. of tires........-- 1 a0 
Tire maintenance .........ceeee cece cseseees 3.00) 
Interest and insurance, 6%......-.++eeeeeeees 25 
Depreciation, 109% ...ceccccccccccccccsecccees 1.59 
QROTREIGH cccccccccvcccccssecesccccccceeseces 3.34 


Two more cases of the use of motor trucks in 
handling coal may be mentioned. For hauling 
ts supply from the railway coal chutes at Syra- 
use, N. Y., to the power plant of the Syracuse 
University, thé university has a 5-tom motor 
truck. This is not a dump truck, but is loaded 
by gravity at the chutes and delivers its load by 
gravity through a chute to the underground bins. 
The haul is 3% miles, with grades of 7 to 12% 
gainst the load. The truck hauls 45 tons per 
lay as an average. The Milwaukee-Western 
Fuel Co. uses a bottom discharge coal wagon for 
ipplying coal to the Wells St. power station of 
the Milwaukee Electric Ry. & Light Co. The 
vagon stands over a hopper feeding underground 
ins, 

The Texas Co. uses Mack motor tank wagons 
ir hauling oil, ete. The tank is 46 ins. diameter 
ind 12 ft. long, divided into three compartments 


Mich. ; 
the four wheels of the tractor.) 


Builders This machine has motor drive to all 


and supplies. In 52 days’ 


service, this truck car- 
ried about 28S tons 
and traveled 1,675 miles, 


with a consumption of 
37) gals. of gasoline; its 
daily load was from 3, 
650 to 25,650 Ibs., and its 
daily run from 17 to 44 
miles. 


Electric and Gasoline- 
Electric Motor Trucks. 


Storage-battery elec - 
tric trucks and delivery 
wagons of 300 Ibs. to 


3 tons capacity 
made by several makers. 


are 


Several hundred such 
trucks are in use 
by department stores, 
manufacturers and ex- 
press companies, chiefly 
for delivery work in 
large’ cities. For the 


trucks of the Lansden Co. 
(Newark, N. J.), equip- 
ped with the new. Edi- 
son battery, the distance run with one charge is 
claimed to be 75 miles for the lightest vehicles 
to 30 miles for those of 3 tons capacity. 
Storage-battery electric trucks for both light 
and heavy service, and with load capacity as 
high as 10 tons, are built by the Studebaker 
Bros. Mfg. Co. (Chicago). Several 8-ton electric 
trucks of this kind are used by the American 
Sugar Refining Co. of New York, and the U. 8S. 
Naval Gun Factory has trucks of 3% and 5 tons 
capacity for service around the plant and in the 
city. The Piercy Contracting Co. uses trucks of 
1,000, 2,000 and 7,000 Ibs. carrying capacity in its 
teaming and delivery business. The batteries have 
25 cells. The motors are designed to operate on 
specific discharge of the battery at a fixed volt- 
age, the overload capacity varying with the 
make of the motor; the motors on the largest 
trucks are rated at 35 amperes 80 volts. The 
8 and 10-ton trucks weigh about 11,100 Ibs. in 


working 


order 


(including batteries); they can at 
tain a speed, when-loaded, of 6 m p. h., and can 
run 2S miles without recharging the batteries 
These machines have chain drive to th ul 
wheels, 

A gasoline-electric motor truck of 10 to 12 tons 
load capacity has been designed by the Great 
Western Transportation Co. (Chicago) for heavy 
hauling of freight, ore, ete., in western mining 
and agricultural districts A cab at the fron 
end contains the machinery, which includ: t 
six-cylinder engine (5% x 6 ins.) directly con 
nected to a 20-KW. generator Current is sup 
plied to two 15-HP. motors, each operating a 
chain drive to one of the rear wheels. The wheels 
are 4 ft. diameter, of the artillery type, running 
on ball bearings and having steel tires 12 ins 
wide. The speed with load is about 6 m. p. h 
and the tanks carry sufficient fuel for a run of 
150 miles The weight of the truck in working 


order (with tanks full) is 


about @ ton Two of 


the tracks are now in operation at Kingman, 
Ariz.; they haul ore and general freight and have 

run of 18 miles 

In two styles of electric motor trucks, how 
ever, every wheel is driven directly by gear 
which mesh with an internal circular rack in 
side the rim of the wheel The mechanism ts 
enclosed between two dished stee disks which 
are used instead of spokes In the large ma 
chines of the Couple-Gear Freight-Wheel ¢ 
(Grand Rapids, Mich.) current for the wheel 
motors is supplied by i gasoline engine and 
electric generator on the car Within the wheel 
is a motor, having a pinion at each end of it 
shaft; each pinion gears with a spur whe 
which in turn gears with an internal circular 
rack on the rim of the wheel, there being two 
separate racks. The two intermediate gear 
wheels are on opposite sides of the axle, so that 
they both drive in the same direction All the 
wheels are operated simultaneously in steering. 
The first machine was used in 1906 for trans- 


(Automobile Maintenance & Mfg 


porting the 


‘Coal 


great telescope to the observatory 





FIG. 6. A LIGHT ELECTRIC MOTOR TRUCK, WITH MOTOR DRIVE TO 


ALL WHEELS. 


Co., Chicago; Builders.) 


on Mt. Wilson in California. Another uilt 
for the U. S. War Department for experimental 
field service, and the third emergency 
or tower wagon for the ‘Chicago ‘ The 
Curtis-Blaisdell Co., of New York, is using three 
of the 5-ton machines, while the Stephens Bros 
Ca. and the Leonard 
New York, have each a 3%-ton truck; a 3%-ton 
truck’ is used-also by the Cincinnati Ice Co. 
The machine is 18 x 7 ft. over all, with 
of body loading space, and a weight of 5 
empty. It mounted on 36-in 
having two solid rubber tires 5 ins 
wheelbase 12 ft., and width of tread 5% ft 
The 50-HP. engine has four cylinders 54 x 6 
ins. The generator is rated at 12% KW. at 110 
volts, 680 r. p. m. The speed is from 1 to 8 
m. p. h., and runs of 25 to 50 miles can be nade 
without refilling the tanks (16 gals.). On good 
roads the machine will run 2% miles per gal. 
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wheelbase, 11 ft. 8 ins.; width of tread, 4 
ins. It has tanks for 13 Zals. of gasolir 
7 gals. of water. A four-cylinder engin, 
HP. is used, and the range Of speed is 
to 40 m. p. h. The weight in service, 

all equipment, is about 5,500 Ibs. The n 
has no pumps, but carries a 40-gal. ch 
tank, two 3-gal. hand extinguishers, two 
sion ladders, 200 ft. of hose in 50-ft 

and a supply of tools, pike poles, etc. Th, 
can carry 850 to 1,000 ft. of hose, ana th 
accommodation for six men. In 


in 


a period 
months a Rambler motor fire truck 
sha, Wis., answered 39 alarms and mad. 
as many more inspection runs. The tots 
for gasoline, oil and water was $1.37 per n 
while formerly it cost $1.25 per day for fe 
shoeing, bedding and doctoring the pair of 
for the fire truck. 
FIG. 7. A MOTOR CHEMICAL AND HOSE TRUCK FOR FIRE DEPARTMENTS. ‘ . : ‘ 
a‘ , . : A Knox motor fire-engine (Knox Auto 
(Thomas B. Jeffery Co.; Kenosha, Wis.; Builders.) ‘i ie " 
Co., Springfield, Mass.) has a six-cylinde: 
of gasoline. A dump body may be fitted, oper- TABLE I1l—PERFORMANCE OF WALKER ELECTRIC of 60 HP. for propulsion and 
ated by a system of levers. An interesting fea MOTOR TRUCKS (3,000 LBS. CAPACITY). The machine is 22 ft. 


at 


n 


for the 


long and 6 ft. wid 
ture is that the machine may be built for use Total miles traveled 3,235 a wheelbase of 14 ft. 2 Ins.; it is carried 


‘ Average per wagon per montl . ‘ . - j : 
as a tractor to which a box wagon (for coal) or ico a sia thew é acne ; in. wheels with solid rubber tires. Th: 


a platform wagon (for lumber or structural Ave. days in service per month 2 have capacity for 35 gals. 
y “ . Ave. KW.-hrs. per mile.. 
steel) may be attached. With this arrange- 


of gasoline 
Per month, Per mile, gals. of cooling water, but while the eng 
ment, making a six-wheel machine, as shown 3 ; dollars. cts. driving the pumps the cooling water 
in Fig. 5, the load may be increased to 10 tons. **% St), en ane -eepare. directly from the discharge side of th 
With this load the machine can ascend grades General repairs and the radiator is not used. The ; 
of 10%. Energy (4 cts. per KW.-tr.).... weighs about 10,000 lbs. in service order, an 
attain a speed of 30 m. p. h. 

The pumps are of the double recipro 
plunger type, driven from the main sh 
means of a Henley spiral worm gear and i 
Renold silent chain. This arrangement fur 
one gear ratio for ordinary conditions and 


oO 
ace 


| 


The Walker storage-battery electric trucks Total $129.44 
(Automobile Maintenance & Mfg. Co., Chicago) purchase and repair of tires........ 7.16 
are lighter machines with a somewhat similar Purchase and repair of batteries. ... 1.91 
intuine sa so Eh dea . Fixed charges and general expenses: 
driving mechanism, but the motors are not in- Driver's wages 65.00 
side the wheels. A motor is mounted on each ee Pas 

. . ent arage o.Lt 
axle, and its shaft projects through the wheel Wheel tas ’ 2 67 


hub, carrying a pinion inside the wheel. A hori- Washing, oiling, “ . 4 13.00 other for extraordinary conditions. The no: 
: i Interest 5%, taxes 1.5%, and in- tte ta @ 4 cs 
zontal arm carries two spur wheels -which mesh des Ok on ie an... ee rated pump capacity is 600 gals. per min 


with the pinion and with a circular rack inside eet om per year: 903 447 suction from 8 to 10 ft. and 120 lbs. pre 
: 3% ies, 6.6% 225 ; ak : 
the rim of the wheel. To the rim is fitted a solid Set Se oe 2 the pumps. The equipment includes a 


Tires, 100% on $225......... 18.80 
steel tire. The wheel center is composed of a Balance of wagon, 10% 15.99 chemical tank and 200 ft. of chemical h 
tension and roof ladders, firemen’s tools and 


pair of dished steel disks which enclose the me- Total gen. exp. and fix. charges. $154.61 

chanism, The trucks are built with a carrying Total supplies and repairs...... 29.44 pliances, and two 10-ft. lengths of non-collaps 
capacity of 700 to 3,000 lbs., and have wheels of Grand total expense $184.05 suction hose. The body will accommodat 

34 to 42 ins. diameter. Some electric companies men (besides two on the front seat) | 

use these trucks for tool, repair and emergency Municipal Service. ft. of 2%-in. hose, while about 12 men 
wagons, and for handling supplies. The Com- The use of motor vehicles in municipal service carried on the running boards if n 
monwealth Electric Co., of Chicago, has a num- may include machines of three classes: (1) those Machines of this sort have been built for 

ber of these machines, and the records of six of ight weight, such as police and fire patrol York City, Richmond (Va.) and Ha 
trucks of 3,000 lbs. capacity, for a period of 19 wagons, ambulances, ete.; (2) those of heavier (Mass.). In this case, the one engine serves 
months, are shown in Table III, A similar weight, such as fire engines, ladder trucks and propulsion and for operating the pumps 
wagon used by the Edison Illuminating Co., De- other fire department apparatus; (3) street motor fire-engines are made also in which th 
troit, Mich., is shown in Fig. 6. sweepers and sprinklers, garbage wagons, elec- ordinary boiler and steam pumps are used, the 
tric light repair wagons gasoline engine operating only the propelling 
for streets and parks, and mechanism, 

other miscellaneous equip- Among the larger class of fire apparatus may 
ment. Machines of the’ be noted a 65-ft. water tower with six-wheeled 
first two classes are in truck for New York. The truck proper (carry 
extensive use and are’ ing the tower) has only the two rear wheels, its 
made by several manu- front end being pivoted upon a four-wheel ele 
facturers. An example is tric tractor of the Couple-Gear system, as shown 
shown in Fig. 7, repre- in Fig. 5. This machine weighs 7 tons, and can 
senting a Rambler combi- be run at any speed up to a maximum of 1h 
nation chemical and m. p. h. 

hose truck (Thomas B. Two motor street sweepers may be noted. The 
Jeffrey Co., Kenosha, Briggs Labor Saving Specialty Co. (Waterloo, 
Wis.). This has 36-in. Ia.) builds a _ steel-frame steel-wheel machine 
and 387-in. wheels with with a revolving broom delivering the dirt onto 
D-in, pneumatic _ tires; a conveyor which discharges it into a chamber, 
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FIG. 9. COMBINED MOTOR TRUCK AND TRACTOR FOR FARM 
FIG. 8. A MOTOR TOWER WAGON FOR ELECTRIC RAILWAY SERVICE. COUNTRY WORK (HAULING A ROAD GRADER). 
(Kelly Motor Truck Co., Springfield, 0.; Builders.) (The Avery Co., Peoria, Til.; Makers.) 
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be dumped at intervals. A two-cylin- gency work. They can travel faster and can With stake sides for the platform, but a hay rack 
rizontal engine running at 750 r. p. m. be handled better than horse-drawn wagons. The cattle rack, box body for grain, et in be 
two sprockets on its main shaft; one of Kelly wagon (Kelly Motor Truck Co., Spring- mounted as desired A four-cylinder engir 
irives the differential jack-shaft, from field, O.), shown in Fig. 8, is very similar to the 15-HP. (brake) is used, and the weigh f the 
h driving chains lead to sprockets on the dump truck already described except as to the wagon complete is about 5.875 Ibs This type 
rear wheels; the other drives the shaft form of the body The body is 17 ft. long and motor wagon would be adaptable also to the 
which chain drives operate the broom and the machine has a carrying capacity of about haulage for contracting or constru n work 
enveyor. The high speed (with no gears two tons These machines are used by the such as is described in the earlier part of this 
tion in the transmission) is 44 m. p. h. Metropolitan Street Ry., Kansas City; the Oak ticle 
room runs at constant speed, independent land (Cal.) Traction Co., the Los Angeles Elec- One of the special features of this wagon is th 
speed of travel of the machine; this is an tric Ry. and the Omaha & Council Bluffs Ry type of wheel employed, and this is shown in 
tant advantage over horse sweepers in At Omaha the machine has run about 2,800 tail in Fig. 10. The rim is of cast steel ad ha 
) the broom is driven from the carrying miles with an average of 44-gal. of gasoline per two rows of pockets to receive hard wood plug 
s. A larger and heavier machine, built mile. The machine has a 30-HP. four-cylinder 2 ins. diameter This construction much 
he Emerson Contracting Co., of New York, engine and can be run at IS m. p. h. An electric cheaper than the use of rubber tires and the 
tended to haul the dirt to the dump. The tower wagon has been mentioned already. Simi- wheels operate satisfactorily over fields ind 
n delivers the dirt to a conveyor which dis- lar machines are used for electric lamp repair country roads. They can run also on paved 
rges it into a large storage bin. The ma- work. streets, but are not so well adapted for this sery 
is mounted on four wheels of the auto- MOTOR BUSSES.—These include vehicles for ice, and when the wagon is to run regularly on 
‘ile type, and a 40-HP. engine supplies power stage lines, hotel service, sight-seeing trips, etc such streets it may be fitted with hard rubber 
propulsion and for driving the broom and A machine with a front vestibuled entrance for tires. The driving wheels have extension tires 
veyor. Both of these machines are experi- the prepayment system is built by the Mack and when hauling on soft ground, eight blad 
ntal, and of course they are not the only ones Co., and various designs are built by other can be made to project about 4 ins. from each 
the kind. A 7-ton Mack motor dump wagon makers. The Wilkes-Barre (Pa.) Motor Transit extension, thus getting a good grip or bite in 
the ground The blades may be thrown entire 
ly out of action, or (when running on a road) 
f Blades folded they may be locked in such position as to bs 
back. Slightly within the circle of the tread of the main 
wheel, but to come into play if the wheel should 
2 strike a soft spot All the wheels run on roller 
bearings. 
FREIGHT HAULING ON COUNTRY ROADS 








FIG. 10. DRIVING WHEEL OF THE AVERY MOTOR TRUCK. 


wood plugs form the bearing surface; the hinged blades in the extension tire 
project and give positive grip in soft ground). 


to 


made 


(The 2-in. may be 


has been used by Joseph Murphy & Son, of New Co. has operated a service of this kind for about 
York, for plowing snow from the streets and three years, using four Mack machines’ which 
then hauling it away. It is estimated that in seat about 24 passengers each. One of these 
1S hours’ work (two {-hour shifts) it did the ran about 15,000 miles in six months, being on 
work of 200 men. the road from 7 a. m. to 6 p. m., and during 
Miscellaneous. that time it was hardly off the road for more 

, than an hour at a time for repairs. A similar 

Motor trucks and vehicles aay be adapted to vehicle was used to Carry passengers between 
a variety of miscellaneous uses, of which a few Sehroon Lake, N. Y¥. and the nearest railway 


noted below. 

LIGHT HAULAGE.—This is practically identi- 
with the local delivery service operated by 
numerous firms in many large cities, and there 


are : : = : 
. station, a distance of 17 miles. 


FARM SERVICE.—The use traction 
engines for hauling and operating heavy farm 
machinery has been followed by the introduction 


of steam 
cal 


are many classes of manufacturing and supply of gasoline tractors for the same service. A more 
firms to whose business a similar service might recent development, however, is the introduction 


be adapted to advantage. Delivery wagons of 
1,500 to 2,000 lbs. capacity, built by the Chicago 


of motor wagons for work both on the farm and 
on the country roads, thus reducing the number 


Commercial Car Co., operating in various mer- of horses required and the troubles incident to 
cantile lines in Chicago, are said to have an (heir use and keep. These machines are not in- 
average operating cost of 2 to 2% cts. per mile tended to replace the large tractors for heavy 


run (including maintenance and depreciation). )jowing and other work (such as is required on 
In several cases one motor truck does the work very large farms); but they can do ordinary 
which formerly required three horse-drawn jiowing, and can travel over plowed ground 
wagons. (pulling harrows, seeders, etc.) without packing 

MAIL WAGONS.—The U. S. Post Office Depart- the soil. They may be used also to haul sup- 


plies to the larger machines, and to haul grain, 
ete., from farm to town or railway. In addition 
to the hauling, the motor wagon can drive sta- 
tionary machinery (pumps, hay balers, feed 
grinders, etc.), or operate hoisting tackle for 
building and other work as well as helping to 


ment uses motor mail wagons in several cities. 
The 25-HP. Overland wagons (Willys Overland 
Co., Toledo, O.) are used in Indianapolis, and it 
is said that each does the work of three horse- 
drawn wagons. They have averaged 60 to 75 
miles per day for over two years, and have been 


able to run even in heavy snow. load and unload heavy freight. In Fig. 9 is 
TOWER WAGONS.—Several street railway com- shown one of the farm motor wagons, built by 


the Avery Co. (Peoria, Ill.), and in this case the 


panies are using motor tower wagons for repairs 
wagon is hauling a road scraper. It is shown 


to overhead equipment and for general emer- 





Very little has been done as yet to deve lop th 
field of operations, but that it is a practicabl 
field is indicated by the use of large motor truck 
by some large dry-goods, grocery and other firm 
for distributing packages not only to suburban 
districts but to distances of 20 to 30 miles from 
the cities The Abbott & Miller Auto Express 
Co., of Quincy, Mass., uses four Kelly 3-ton 
trucks for its service between Quincy, Milton 
and Boston. It is stated that each truck does in 
one hour what would take a two-horse team 2% 
hours. 

A trip from New York to Philadelphia and re 
turn with a heavy load is an example of such 
work. This was made in April by a Commer ga 
Oline truck (Wyckoff, Church & Partridge, New 
York) carrying 4% tons on the outward run and 
+ tons on the return run; six men were carried 
also The outward run was made in 7 hrs. 35 
mins. (including 35 mins. delay at the ferries) 
the return was made in 7 hours. The distance 
was 220 miles, covered at an average speed of 
154 m. p. h., and at an approximate cost of 19.8 
cts. per mile. 

The total cost was $42.26. The cost and time 
of the trip were less than by express, and the 
latter method would have necessitated carting 
the freight (including a piano and furniture) to 
the station, loading it into a car, unloading it 
and carting it to its destination. The cost has 
been given as in Table IV 
TABLE IV.—COST OF OPERATION OF A MOTOR 

TRUCK FOR 220 MILES RUN ON GOUNTRY ROADS 
Driver ($20 per week) day's work plus 5 hours 
at “)% overtime ‘ $6.16 

Gasoline, 40 gais. at 11 ct 140) 
Lubricating oil 20 
Gee ao codaccs ‘ audes 20 
Maintenance, 4 cts. per mile SSO) 
Tires, 7 cts. per mile ‘ ‘ 15.40 
Insurance, 50 cts. per day ($150 per year) i) 
Depreciation, 3 cts. per mile 6.60 

$42.26 

A special motor road-train for service of this 
kind has been devised and built by the Alden 
Sampson Mfg. Co. (Detroit, Mich.), but as yet 
it has been used only for experimental and ex 
hibition work. It consists of a six-wheel gaso 
line tractor and six-wheel trail wagons. The train 


is considered to be adaptable for commercial and 


military purposes. 


In all such work outside of cities the char 
acter of the roads and bridges is an important 
factor, but the possibilities of such service are 


indicated by the notes already given of the per- 


formance of some trucks in regular service and 
of the runs by commercial motor trucks. from 
Denver to San Francisco and New York, and 


from Detroit to New York. 
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sure on Retaining Walls. 
By W. E. WESTON.* 

The accompanying table, which was prepared 
by the writer a number of years ago, has proved 
so satisfactory in solving the theoretical formulas 
for earth pressures upon either vertical or in- 
clined walls, that he has placed it before other 
engineers in the hope that it may prove a labor- 
Saver to them also. 

The method employed has been to find the in- 
crease of pressure per vertical foot, from which 
the pressure at any desired depth may easily be 
obtained. 

This method is especially adapted to finding the 
pressure on horizontal beams framed at different 
depths below the surface. For example, know- 
ing the pressure per vertical foot, let it be re- 
quired to find the pressure on a beam framed at a 
depth hk from the surface, when the beams are 
spaced a distance apart equal to @. (See Fig. 1.) 
Then the pressure on the beam for one foot in 
length will be the pressure per vertical foot multi- 
plied by ha 

While the method is the same in all cases, a 
number of examples will be given to illustrate 
the different conditions which would ordinarily 
be met with In practice. By the aid of graphics 
to get resultants, in connection with the given 
coefficients, all the problems may easily be solved. 

Referring to Fig. 2, let:— 

-- Total pressure on AB for 1 ft. of length. 
p Angle of repose of material. 

w Weight of 1 cu. ft. of material. 

(=: Coefficient for angle ¢. 

It is required to find the total pressure on a 
vertical plane AB, the surface of the ground 
AC’ being horizontal. 

wh? 
Then we have P =——C 
9» 

P will be horizontal and applied at 1/3 h. 

In the case of a uniform surcharge let:— 

g Pressure of surcharge per sq. ft. of surface. 

Then ghe = total pressure on AB due to sur- 
charge. 

As the pressure is the same for each foot of 
height, the point of application will be at % h. 

If it be required to find the pressure on a por- 
tion of a vertical wall as BD (Fig. 3), when the 
surface of the ground AC is horizontal we have:— 
wl Horizontal increase of pressure per ver- 

tical foot. 

For example:— 

Let angle of repose ¢ 82°. 
weight per cu. ft. of material w = 80 Ibs. 
h = 10 ft. O ins. 

* BD =4- tt. 0 ins. 

By using the table of coefficients we find the 
increase of pressure per vertical foot = 80 x 
0.3073 24.58. 

Therefore the horizontal pressure 
at D=-24.58x 6=— 147.48 and 
“ B= 24.58 x 10=— 245.8 and 

245.8 + 147.48 
wen 196.64 = the 
2 
average pressure per vertical foot on BD. 

196.64 x 4 786.5 = Total pressure on BD for 
one foot of length 

To find the point of application of the result- 
ant draw the trapezoid abed (Fig. 4) to represent 
the pressure diagram. Then the center of gravity 
of the trapezoid will give the distance above the 
base of the point of application of the resultant 
pressure on BD. _ In this example the distance is 
1.88 ft. 


The Plane AB Inclined. 

For the pressure on an inclined plane we will 
refer to Fig. 5. It is required to find the pres- 
sure on the plane AB when AC the surface of the 
ground is horizontal. 

We first find the horizontal force p, and the 
vertical force p,, and the resultant of these two 
forces will give the amount and direction of the 
required pressure on AB. 

The vertical force g: will be the weight of the 
material directly above the plane AB, viz., the 
triangle ABF. The horizontal force p, is the 


*552 West 23d St.. New York City 
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Tables for Use in Determining Earth Pres- 
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sitz2 Same as it would be on a vertira 
BES plane having a height h. 

For example: 
=7i3 ' Let the angle of repose ¢ = 32 
@ ot Xs 
Ro “ the weight per cu. ft. of ma- 
oiead terial # = 80 lbs. 
3 St “ Rez 30 tt. O tna. 


- AP = 4 tt. © ins. 
24.58 x 10 
Then ———— x 10 = 1229 


—— 2 


the hor'zontal pressure p,. 2 x 10 x 80 = 1600 
vertical pressure py. The resultant of ?P, i 
P, gives 2017 and its point of application will '' 
1/3 h from the base. 

If it be required to find the pressure on an 
clined plane forming the lower portion of a w 
as in Fig. 6, we will take the following examp 

Let angle of repose @ = 32°. 

“ weight of cu. ft. of material w = 80 lbs 

“ h = 15 ft. Oins. 

“  h, = 10 ft. 0 ins. 

“ horizontal distance from D to B = 4 
= 4 ft. 0 ins. 

Then we have the horizontal pressure at D 
24.58 x 10 = 245.8 and at B = 24.58 x 15 = 368.7 
Hence the total horizontal pressure on BD 
245.8 + 368.7 








x 5 = 1896.3 = p,. 
2 
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FORMULAS AND DIAGRAMS FOR EARTH PRESSURE ON RETAINING WALLS. 


The area of the trapezoid ADBF = 50 sq. ft 
Therefore 50 x 80 = 4,000 the total vertical 
pressure on BD = p,. 

The resultant of these two forces p, and p, 
will give the amount and direction of pressure 

n the plane BD. In this case P = 4,284. The 
pressure trapezoid abed (Fig. 7), by finding the 
center of gravity, gives the point of application 
f the resultant as in the previous example. 

The preceding example may also be solved by 
tirst finding the rate of pressure increase per ver- 
tical foot, from which the pressure on any por- 


tion of the plane may be found as follows 
(Fig. 8): 
Let & Angle that the plane BD makes with 
the vertical. 
Let p = Pressure increase per vertical foot. 


' Then p,» = w tan 8 and p, = wl. 

In the above example Pp, 0.8 « 8O 64 and 
Ds 80 x 0.3073 24.58. 

The resultant of these two forces p, and p, 

p 68.55. 

The distance from the surface of the ground 
to the middle point between B and D = 12.5 ft. 
Therefore 68.55 x 12.5 = 856.8 average pres- 
sure per vertical foot on the plane BD. 856.8 
5 4,284 = the total pressure on BD for one 
foot of length. The direction of this resultant 
will be parallel to p (Fig. 8). 


Surface of the Ground AC at any Slope 
If it be required to find the total pressure on 
t vertical plane AB when AC, at any angle, is 
the surface of the ground, let (Fig. 9): 

6 Angle of surcharge, i. e., angle which sur- 

face makes with the horizontal. 
( = Coefficient for the angles ¢ and 90. 
wh? 


Then P = 0. 





2 

P will be parallel to AC and applied at 14 h 
from the bottom. 

If it be required to find the pressure on a por- 
tion of the face AB as DB in Fig. 9, the method 
is as follows: 

For an example: 


Let @= 832°. 
Oa 2. 
w = 80 Ibs. 
h = 10 ft. 0 ins. 
BD= 4 ft. Oins. 


wC =: 80 x 0.3739 = 29.91. 


2991 x 6 179.46 = pressure per vertical foot 
at D. 

29.91 x 10 = 299.1 pressure per vertical foot 
at B. 


179.46 + 299.1 
- 239.28 average pressure per ver- 


» 


tical foot on BD. 
239.28 x 4 = 957.1 total pressure on BD per foot 
of length. 
The direction of the resultant is parallel to 
it. Again by the trapozoid method the point of 
application of the resultant may be found 


The Plane AB Inclined. 


In Fig. 10 we are required to find the pressure 
on the plane AB when AC, the of the 
ground, is at any angle. 


surface 


First find as previously the force p, which is 
parallel to AC and the vertical force p, By 
combining p, and p, we get the amount and 
direction of the resultant force on AB. The ver- 


tical force p, is the weight of material vertically 
above AB, i. e., the triangle ABE. The force p, 
is the same as that on a vertical plane having a 
height BE. 


As an example we will let 
@ = $2°. 
4 y 
a 16°. 
w = 80 Ibs. 
h 10 ft. O ins. 
Then BE 11.04 ft. 
29.91 x 11.04 
—— x 11.04 1,823 force p>». 
2 
The area of the triangle ABE 15.83; there- 
fore 15.83 x 80 = 1,267 = vertical force p,. The 
resultant of forces p, and p, = P 2,550, the 


total pressure on AB. The point of application 
of the resultant pressure will be at a height of 
ly, h above the base. 

For finding the pressure on any portion of the 
inclined plane as DB, Fig. 11, when AC, the 
surface of the ground, is at any angle, let: 


az $2°. 
6 = 20°. 
a 16°. 
w = 80 Ibs. 
h = 10 ft. Oins. 


h,= 5 ft. Oins. 









Then BE 11.04 and DF 5.52 
20.91 5.52 165.1 pressure per vertical foot 
at D. aa 
20.9] 11.04 330.2 pressure per vertical foo 
at B. 
165.1 + 330.2 
——- (11.04 5.52) 1,367 DP: 
p, is parallel to AC. 
The weight of material vertically over BD 


rapezoid BEF D 11.87 x SO 949.6 


vertical 


force p,. The resultant of these two forces p, 
ind p,; r 1,912 the total pressure on BD 
for one foot of length The trapezoid of forces 
will give the point of application as previoush 


explained 


The preceding case may also be solved as fol 


lows: first find the rate of pressure increase per 
vertical foot from which the pressure on any 
portion may be found as follows; let 

p rate Of increase of pressure per vertical 

foot 

Then pr w x coefficient of @ and @ and is 

parallel to AC 
w 
And py and is vertical 
cota+tan @ 
In the above problem, p, 20.91 and p, 290.77 


and hence the resultant p 
The 


41.84 (Fig. 12) 


average vertical depth of B and PD from 


the surface of the ground 8.28 ft Therefore 
41.84 8.28 346.4 BI DE 5.52 Hlence 
346.4 5.52 1,012 P total pressure on BD 


} 


The direction of the resultant will 


p, Fig. 12 


parallel 


a 


Civil Service Examination for Civil Engineer 


in the Philippine Service. 
[By a Correspondent. } 


Below are given the questions of the civil ser 
March 8-9, 1911, for Civil 
Philippine The 
took the examination down the 
tions The 
verified by two 


The 


vice examinations held 


Engineer in the Service writer 


and wrote ques 


afterward from memory correctness 


of the questions was other 
had taken the 


the Whole 


men 


who examination. time for 


examination was nine hours—six 


Tr first day and three the second day 

divide among the three subjects, as indicated 
beldw. The relative rating or weight of the sub 
jects, on a scale of 100, was: Mathematics, 20 
Use and Construction of Instruments and Sur- 
veying, 30; Design and Construction, 25; Train 
ing and Experience (taken from application 


blank), 25. 


MATHEMATICS three of 
the questions 

1. The sides of a triangle are 27, 
length of the line joining the longest 
of the opposite angle 

2. What load per foot, in a beam 20 ft 8 ins 


Time 2% hr Auswer any 





side to the 


ins., will produce the same bending moment as that of 
a cantilever beam & ft 6 ins 4 ins., with a load of 
200 Ibs. placed 2 ft. from the free end? 

3. Using the formula V 117 VRS with a pipe 2 ft 


in diameter, running 18 ins. deep at the center and a 
slope of 1 in. in 200 ft., find the discharge in cu. ft 


4. The radii of the frustum of a cone are 5 ins. and 14 


ins. The height is % in Find the area of lateral 
surface and the solidity 
USE AND CONSTRUCTION OF INSTRUMENTS, AND 


SURVEYING. hours Answer any four ques 
tions 

1. Give al] necessary pre 
ing with a steel tape. 

2. Explain in detail how to find the true 
any given station with an engineer's transit 


Time 3% 
autions for accurate measur 
meridian 


measurement, and 


%. Explain the principles of stadia 
formula (D Ks 


tell how to find the constants in the 
f+c) in any case 

4. At a station 
visible, tell how 
plane table. 

5. Explain fully two different ways of making the 
bubble tube parallel to the line of collimation 

DESIGN AND CONSTRUCTION.—Time, 3 hrs. Answer 
any three of the questions. Make freehand pen sketche 
whenever possible 

1. Name the common defects in yellow pine 
each and give method of detecting 
2. Explain and show details of a timber bridge (span 
35 to 40 ft.), so that it will carry ordinary road traffic 

4. Design and show details of a reinforced-concrete 
floor slab 30 ft. x 20 ft., with a uniform load of 250 Ibs 
per sq. ft., and give factors of safety used, 

4. Name necessary tests for Portland cement 
each in detail 


three plotted points ars 
locate the station on the 


from which 
you would 


Explain 


Explain 
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Water-Supply and Sewerage of the National 
Rifle Range, Camp Perry, Ohio. 


By R. WINTHROP PRATT,* M. Am. Soc. ( E. 

In 146 the State of Ohio, through its National 
Guard. in order to promote rifle practice, pur- 
chased a tract of land covering some 6OU acres 
located on the shore of Lake Erie about four 
miles west of Port Clinton, Ohio. Cooperatively 
with the United States Army, the state has de- 
veloped this land and changed it from an unat- 
tractive marsh into a fine park and camp ground 
with permanent buildings, and has named it 
Camp Perry. Each season this place is the 
scene of shooting contests, not only between 
members of the Ohio National Guard, but also 
between representatives of the militia of various 
states of the Union, and of the U. S. Army and 
Navy. In addition, Camp Perry serves as a 
place for instruction camps for the state militia. 

The population, including visitors, amounts to 
at times from 3,000 to 4,000, although the aver- 
age for the season is only 1,500. The water 
consumption is about 100,000 gals. per day. 
This varies, of course, with the population, but 
the variation is not as marked as might be ex- 
pected for the reason that a large proportion of 
the water is used to supply the automatic flush 
tanks in the water-closets, which tanks discharge 
at regular intervals regardless of their use. The 
sewage flow amounts to 100,000 gals. daily and 
for the above reason is fairly constant, except 
when increased by leakage due to heavy rains. 


Surface Drainage. 

The topography of the site of the camp is 
very flat, there being less than 6 ft. difference 
in elevation between the highest and _ lowest 
points of the entire 600 acres. This feature, 
while very favorable for long-range rifle shoot- 
ing, is very unfavorable from the standpoint 
of easy drainage, especially as much of the land 
is below the average level of the water in Lake 
Erie. The soil is a heavy clay. The method by 
which the land was kept dry enough for crop 
raising by the farmers who previously owned 
it was by draining through open ditches into 
a pool or shallow basin from which the water 
was raised into Lake Erie by means of a ‘water 
elevator.” Briefly, this device consisted of a 
series of wooden paddles, attached to endless 
chains which pushed the water up an inclined 
plane The motive power was sometimes a 
gas engine and sometimes a horse operating a 
windlass. 

One of the first improvements was to enlarge 
the drainage ditches, substituting tile pipe there- 
for in certain places, and to enlarge the receiv- 
ing pool or drainage basin, mak‘ng the same 8S) 
by 5O ft. by 7 ft. deep, so that in ordinary 
weather it would hold several weeks’ flow of 


*Chief Engineer of Ohio State Board of Health, Colum 
bus, Ohio 
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FIG. 2. HALF-PLAN OF SLOW SAND WATER-FILTERS, WITH SETTLING BASINS, AN 
REGULATOR CHAMBER, CAMP PERRY, OHIO. 


surface and ground water. Also, a 20-in. low- 
lift centrifugal pump and 16-HP. gas engine 
were installed in place of the wooden water 
elevator. By pumping out the basin when the 
wind and lake currents are from the east, all 
possibility of contamination of the Camp Perry 
water-supply from this source may be _ pre- 
vented. 


Sewerage and Sewage Purification. 

The great majority of the population at Camp 
Perry sleep in tents; and for the use of these 
men there have been erected, at convenient 
locations, ten toilet buildings or latrines, each 
containing about twenty water-closets and uri- 
nals. The drainage from these latrines, as well 
as from other water-closets located in the of- 
ficers’ headquarters buildings, mess hall, general 
office, and club house, is conveyed to a collect- 
ing well through a sanitary sewerage system 
having a total length of about 20 miles of 6, 8, 
and 10-in. vitrified pipe. It was necessary to 
use very flat grades, that of the 10-in. line being 
0.2%, and that of the 6-in. line, 0.38%. 

The collecting well, located near the power 
house and pumping station, is 15 ft. in diameter 
and 12 ft. deep. The inlet sewer discharges 
through a coarse “basket” screen at a depth of 
about 4 ft., or 2 ft. above the inlet sewer; the 
contents, amounting to about 5,000 gals., plus 
the sewage entering during the pumping period, 
are pumped by a 4-in. centrifugal pump to the 
purification plant. The force main is 6 ins. in 
diameter and 500 ft. long, and the lift is 7 ft. 
In dry weather the pumping periods are about 
15 minutes each, with 45-minute intervals be- 
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FIG. 1. HALF-PLAN OF INTERMITTENT SEWAGE FILTER BEDS, CAMP PERRY, OHIO. 


tween pumping, while in wet weather, du. 
a great amount of leakage into sewers, 
sometimes necessary to pump continuously 
hours at a time. 

The purification plant consists of four san 
filters (Fig. 1), each 70 ft. square, thus gi) 

a total area of one-half acre. Preliminary t 
treatment was omitted in order that the sewag 
might reach the filters in as fresh a condit 
as possible, and thus obviate offensive odors 
The’ filters are placed on top of the origina 
ground surface and enclosed with rol'ed embank 
ments of clay. In the center of the group of 
filters is a screen and distributing chamber 
which two force mains discharge and from whic 
the screened sewage may be diverted to the filte: 
as desired. The screen consists of parall: 
bars with open spaces of %-in. 

The filters are underdrained by three lines of 
G-in. vitrified tile, 22 f¢. apart, placed in wide 
depressions or valleys, the bottoms of which aré 
6 ins. below the tops of the ridges between them 
Over the drains was placed a 6-in. layer of broken 
stone and above that a 2-in. layer of fine graye! 
upon which was placed 3 ft. of sand, taken from 
the nearby beach. Analysis of this sand showed 
an effective size of about 0.20 mm., and an uni- 
formity coefficient of 2. It will be noted that, 
based on the usual practice in intermittent sand 
filtration plants, the area here provided is very 
small, being, with the maximum population, i! 
the proportion of 8,000 persons to the acre in- 
stead of 1,000 to 1,500; although, due to the very 
strong sewage, the average rate of filtration is 
not more than 200,000 gals. per acre per day 
The design seemed warranted, however, by the 
fact that the filters were to be used only in 
the hottest weather, when bacterial activity is 
greatest; and also because the periods of maxi- 
mum tributary population were very short, being 
a week or two. Of course, the small area mikes 
necessary very frequent cleaning when the max'- 
mum population is using the sewers. In spite of 
this it has been possible, with plenty of labor and 
with ample disinfection of the effluent, to get 
along for several seasons, before all the filters 
were finished, with on!y two filters or M-acre. 

The sand-filter effluent is treated with chlori: 
of lime and then passed into the same collecti! 
pool or basin which receives the surface drainag 
of the grounds, and from which the water ‘s 
periodically pumped into Lake Erie. Disinfe: 
tion of the sewage effluent was made desirab! 
by the fact that the water-supply is drawn fro: 
the lake about 1,000 ft. from the point of dis 
charge of the pump which drains the collecting 
basin. 


The disinfection plant consist of a concret: 
weir box inserted on the main drain near th 
outlet. Above the weir box is a 120-gal. elevated 
concrete storage tank, cubical in form, in which 
the solution of chloride of lime is mixed and 
stored. The tank draing into an orifice box, 
provided with a rectafgular adjustable orifice, 
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head on which is kept constant by means The control chamber (Fig. 3) is located be- 
a val valve on the inlet pipe. tween the two settling basins and under the 
x same roof. It is only 7 S ft. in plan, but is 


Water-Supply and Water Filtration. 
being impossible to obtain a ground water- 
the water for the camp is taken from 



















Pe Erle and filtered through a slow sand filtra- ‘on of the basins and filters, loss-of-head gages The total length is 5% miles, of which the gul 
He t t (Fig. 4), and two small Venturi meters with vanized pipe comprises about 75% 
n plant. : : —— . - om ‘ Lan " » rate ; ‘ The . : . 
» intake consists of a 6-in. galvanized-iron mercury gages to indic ate the rate of filtration COSTS.—The approximate costs of certain parts 
xtending into the lake some 800 ft., where On account of the proximity of the beach sand, of the work are as follows 
water is about 6 ft. deep. The shallow- it ae ee es msi to replace oe Water-filtration plant £6,000 
ve i > vieinitv ec . » wate sand wit new sand when necessary No sand- Stand-pipe oe 1 mw 
f the lake in this vicinity causes the water aad eee aie ceak dade: hike Power-house and equipment On 
ome quite turbid with every storm. At Washing devices ere, ere oe ded. - Sewage-disposal plant OM) 
} line the galvanized-iron intake pipe system may not prove economical, however, in Engineering and inspection 1 Th) 
1ore e . . . . - : : - s . > 
ts with the 6-in. cast-iron suction line, ex- V!€W of the fine material in the beach sand and Some of the principal unit prices bid by the 
g to the power house, 600 ft. back from the consequent necessity for frequent cleaning contractor who constructed most of the work 
k Here a 3-in. centrifugal pump raises When clogged, the filters are scraped by laborers were 
e. « a . — . . ‘ j ateri ; 
ater into the filtration plant. with fiat.shovels, and th oe winery wesc Concrete in walls $9.50 pe yd 
plant (Fig. 2) consists of: (1) two settling away. In order to quickly drain the water annie sae ; 8.00 per vd 
. o i Fa, .- one r _o revi . seri 2 a e } naterial for water filters 7 
r s each 20 x 7 ft. by 7 ft. deep, and having from the surface of the sand, previous to ser - Sand Gheetan materiat ter seneee ani, = 
: j r <— y there was used a piece of 3-in. wrought- 
: > sapacity of 15,000 gals. or about '"8- > . ~ 
nr tee at the usual rate of filtration: iron pipe, in the shape of a siphon, which was Operation and Efficiency of Water Filtra- 
7 hours é , : 
@ is filters each 45 x 22 ft., having a com- Placed across the entrance weir between filter tion Plant. 
9) wi € * oo 9 é : 
s area of 2,000 sq. ft., or O.046-acre; (3) a and sedimentation basin, and which drew the During the three seasons since both filters hav 
bined & -; . or . > . ; : / . 
| chamber; (4) a covered circular clear Water off through the latter. been completed this plant has invariably produced 
’ 7 aah s . i Water of excellent appearance and usually one 
water basin, 25 ft. in diameter and 8 ft. deep, Power House and Pumping Equipment. iodide ae ac ay and usually on 
. or on ce aS fNiygienically 8s: . 
h ng 28,500 gals. Concrete was used for the The power house is a wooden structure 25 x 36 The turbi eae ; th = k 
} ; : 5 a e ric V 0 the "a W “aKe i Varies 
fi walls and associated structures. in which are located a 4-in. Brook’s centrif- (eatin anaes ta one se ; vate ar 
f a R oO « » oO : marts er illio le 
The settling basins and filters extend about ugal sewage pump of 450 gals. per min. ca- that of the filt : , a per milion, whil 
7 - ? é Oo . eres ater as ¢ f s hee ero 
Cc pacity; a 3-in. Brook's centrifugal raw- ay. , ton a » 5 , as always been 2 
. ‘ f . e ots lumber o acters i ‘ LV ve 
4 Steel Rods I8C.t0C. \ water pump of 300 gals. per min. ca- ean 7 as ae a n the raw 1 I 
; ok ; ater usually varies fro » to 2 ner e 
Z Galv. W.1. Pipe ss pacity; a Weinman horizontal double-act- oa } : es —_ oa weet i 
‘ M es tae ay | ing belt-driven high-service pump having = coer sana the number is considerably 
rt ‘ . . zreater. ’ r e filtered wate on 
‘ a 12-in. cylinder and a 12-in. stroke; and . ' oe 2 - in the filtered water aver 
= one General Electric Co.'s 40-KW. gene- ar . out 3! During the season of 1908, the 
| be. Effluent rator for lighting purposes, supplying 160 ; gs ore ee ee ee eene ee 
J ocd a aes rut uring MH) owing srrobabl to ibtai I 
amperes at 250 volts. The 4-in. and 7 co wing. probably, | btainin 
& 3-in. centrifugal pumps are placed ; . . oe SE, ee Ape ee Reetaria: ‘les 
~ ete . ) bse I t} ‘ ‘ VW 
< A ‘in pits which are 12% ft. and S% ft n invariably a t in the filtered water 
> A summary of the analytical results obtained 
e YS» . 
= ‘> & luring 1990S and 1900 is given in Table I 
' bey, AS 
‘4’ Plug Ta es F TABLE 1.—ANALYTICAL RESULTS OF CAMP PERRY 
- : +2 Gate Valve-D | iy y WATER-FILTRATION PLANT DURING THE SEA 
ac 7 Ei et 1 4-402 sypph SONS OF 1908 AND 1909 
f 4 venturi 4 et Effluent SEASON OF 1108 
LD Merer Pa tS j ss Efflu- Eff 
4 Cate Valves 4CLPpe |: ent = ent 
a gb} Clipe i Raw filter filte 
: ; es water No. 1. No. 2 
Perey or 4x6'C1 Total number of samples 1S 1d 15 
3 Py | /ncreaser 1 Average total numbers of bacteria.. 910 ™) ah) 
3 Gah N aoe hd - 0 - Number of samples containing B. col 
\ v. <6 Vit Pipe Drain . la in 1 €.. ete. 3 0 0 
WL Pipe a , Section M-N. Number of samples containing B. coli 
70 ~ in Hc. © ‘ : ; ‘ 6 6 
s FIG. 3. REGULATOR CHAMBER, SEASON OF 1909 
Sectional Plan. os Total number of samples.... 14 14 14 
1e SLOW SAND WATER-FILTERS, Average total numbers of bacteria 130 27 16 
-4 Steel Rods l2°C.t0C. Number of samples containing B. coli 
‘4 I Stee) ime CAMP PERRY, OHIO. ie «.... 3 0 0 
eee eee E/.6.75 Turbidity (parts per million) 60 0 0 
a 4W a 
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6 ft. above the level of the ground. As a mat- 
ter of convenience in handling filter sand, the 
basins were covered with a concrete roof, al- 
though the filters themselves, being for summer 
use only, were not covered. 

The filtering material consists of: (1) a 12-in. 
ayer of gravel or clean broken limestone of 
hree different grades or sizes, the lowest be- 
ng 1 to 2 ins., the next % to 1-in., and the third 

16 to \%-in.; and (2) 3 ft. of sand. One of 
the filters contains local beach sand having an 
effective size of 0.23 mm., an uniformity co- 
efficient of 4%, and contains some very fine ma- 
terial. The other filter contains washed bank 
sand from Michigan, which is somewhat coarser, 
more free from fine material, and more uniform. 
Each filter is underdrained by a 6-in. tile pipe 
below the floor and lateral lines of 4-in. channe! 
pipe laid inverted upon the floor. 


worthy of mention in that it contains, compactly 
arranged, all the valves necessary for the opera- 
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deep, respectively. The psa , ' 
high-service pump takes 
the filtered water from 
the clear well through z 
a 6-in. suction pipe 25 
ft. long and forces it into EI, 058 es 
the stand - pipe and : 
distribution system. All <"* Bottom of Board s 
pumps as well as_ the Floor level E/.0.08 "> See a 
generator are gyre ” Pedintied 
one horizonta sing! e- Board ib’ lB58. Enlarged Detail of 
cylinder 60 HP. gasoline Sliding Scale 


engine, manufactured by 
the Columbus Machine 
Co. 

DISTRIBUTION SYS- a 
TEM.—A 75,000-gal. steel ci 
stand-pipe, 16 ft. in di- > 
ameter and 50 ft. high, is  ~~w 








FIG. 4. LOSS-OF-HEAD GAGES, SLOW 


SAND WATER-FILTERS, 
CAMP PERRY, OHIO. 
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The analytical work was done on the ground, 
under the direction of the State Board of Health, 
by the superintendent of the plant, a young engi- 
neering graduate. Check samples were also 
shipped to the Board's laboratory at Columbus 

It is believed that with a greater settling basin 
capacity, say 12 hours instead of 2, better bac- 
terial efficiency could be obtained Referring 
to the presence of B. coll in the filtered water 
in 1908, it may be noted that the samples were 
taken each time directly after cleaning the filter; 
and that the high turbidity of the raw water 
and the short sedimentation period caused the 
filters to require washing frequently, as will be 
discussed below. 

As stated above, the average daily water con- 
sumption at Camp Perry is 100,000 gals.; it being 
74.500 in 1908 and 111,300 in 1909. The maximum 
daily consumption is 150,000 gals. The average 
rate of filtration, during the 16 hours per day of 
operation, is about 4,000,000 gals. per acre daily. 
To supply the maximum demand, an increase is 
sometimes made for a day or two at a time to 
1 6,000,000-gal, rate; but the filters are never 
operated during the entire 24 hours. 

Table II. centains a summary of the records 
of operation for 1909. The greater frequency 
of cleaning necessary with Filter No. 1 is doubt- 
less explained by the smaller effective size of this 
sand, as well as by the existence in the sand, 
as above mentioned, of a considerable amount of 
very fine material. The time necessary for the 
scraping and removal of the dirty sand, at each 
cleaning with two men working, is about two 
hours; but two or three hours more are neces- 
sary to refill the filter with pure water from 
below, before filtration can be started again. 


TABLE 1l.—CAMP PERRY WATER-FILTRATION 
PLANT: SUMMARY OF RECORDS OF OPERATION 
JULY 23 TO SEPT. 12, 1909. 

Filter Filter Average 

or total 


No. days in operation 
No. hours in operation 
Ave. no hours daily 
Av. rate of filtration M 
per acre 
Av. quantity filtered daily... 
Av. No. days between cleanings 
Av. No. hours of operation be- 
tween cleanings 
Av. quantity filtered between 
cleanings (gals.) ......... 
Max quantity filtered be 
tween cleanings (gals.).... 458,000 693,000 
Min. quantity filtered between 
cleanings (gals.)..... .. 82,000 364,000 


. 206,000 484,000 


Operation of Sewage-Disposal Works. 

Referring to the difficulties which have de- 
veloped during the operation of the plant, the 
most serious one has been the clogging of the 
centrifugal sewage pump 
due to large material 
passing by the screen at 
inlet to pump.) well. 
Such clogging has oc- 
curred twice (the first 
time being due to a pair 
of overalls which had 
been thrown into” the 
sewers), and has caused 
the sewage to back up 
almost into the latrines. 
Another trouble was poor 
distribution over the 
filters due to operating 
the pump at too slow a 
speed. 

Of course*the very high 
rates of filtration, about 
300,000 gals. per acre per 
day of strong sewage, 
has made frequent clean- 
ing necessary; in fact 
it has taken about all 
the time of one laborer 
to keep the surface of the 
sand sufficiently porous to pass the sewage. 

fhe final treatment of the sand-filter effluent 
by disinfecting it with chloride of lime is of 
great advantage as a precaution against pollut- 
ing the lake in the general vicinity of the water 
intake. This disinfection results in reducing 
the total numbers of bacteria from several mil- 
lion to 100 or 200 per ce. (the high count being 


due to the strength of the original sewage and 
the high rates of filtration). 

Table No. III. gives an indication of the fre- 
quency of removal of B. coil. The chloride of 
lime, containing about 30% available chlorine, 
is purchased in 10-lb. cans and used at the rate 
of 15 to 20 Ibs. per day, representing 6 to 8 
parts per million of available chlorine. The 
average daily cost of chemical was 75 cts. 


TABLE III.—CAMP PERRY SEWAGE WORKS: RE- 
MOVAL OF B. COLI FROM SAND FILTER EFFLU- 
ENT BY DISINFECTION 

SEASON OF 1908 


Before treatment. After treatment 
No. of samples.......... 3 13? 
B. coli present j 18 2 


14 
14 5 

1001 cc. samples. “Chiefly 50 cc. samples. ‘Chiefly 
00001 ce. samples. 410 cc. samples. 

The works were, in general, designed by the 
writer and constructed under his direction. The 
Pitt Construction Co., of Pittsburg, Pa., was the 
contractor; and Mr. C. L. Wilcox of that com- 


‘pany designed the loss-of-head and rate gages. 


-_o_eoe 


Electric Trucks for Handling Baggage and 
Freight. 


A new development in mechanical methods of 
handling freight, etc., is the use of light motor 
trucks to replace the ordinary hand truck for 
transporting baggage and freight at railway sta- 
tions, freight houses and steamship piers; such 
trucks are adaptable also for use at warehouses, 
manufacturing and storage plants, and similar 
establishments where freight has to be moved 
from place to place and in relatively small quan- 
tities. Motor trucks for this class of service 
have been described recently in our issues of 
April 18 and May 11, 1911, and another form of 
storage battery truck is shown in the accompany- 
ing cut. 

This truck has a steel frame mounted on four 
wheels, and carrying at one end a steel battery 
box. At the other end is a steel gate to retain 
the load, but for long or bu!ky packages this 
can be lowered so as to rest on an extension of 
the sills and thus form an extension of the plat- 
form, At each end are two operating levers 
and a brake treadle, with a shelf or step on which 
the operator rides. Current is supplied to a 
motor driving a countershaft from which there 
is a chain drive to one pair of wheels. The plat- 
form is mounted on springs over the axles, and 


STORAGE BATTERY TRUCK FOR HANDLING FREIGHT AND BAGGAGE ; 
PLATFORM REMOVED TO SHOW MECHANISM). 
(The Automatic Transportation Co., Buffalo, N. Y.; Builder.) 


these, with the broad rubber tires on the wheels 
ensure easy and noiseless movement. In the 
standard size, the platform is 7 x 3% ft., or its 
length may be increased to 10 ft. by lowering 
the end gate. The wheels are 16 ins. diameter, 
with a gage of 3 ft. and a wheelbase of 4 ft. 2 
ins. In the freight truck, the platform is 20 ins. 
above the floor; but for trucks handling baggage, 


mail and express matter this is increas, 
ft. by an upper deck; the movable end gate 
ever, is retained. Special sizes can be 
required. 

The battery consists of 24 cells, wit} 
pacity of 56 amperes for four hours. Th, 
is of 3 HP., and will stand an overload 
100% so that it is said the truck can carry 
of one ton up a grade of 20%. The sg; 
from 2 to 10 m.p.h. and one charge of 
‘s sufficient for a day's work. The we 
the truck (including batteries) is 1,800 
it will carry a load of 2,000 to 4,000 Ibs 
great advantage of the truck is not so n 
its load capacity as in its speed and firx 
of movement, by which it is enabled 
loads rapidly from the receiving point 
desired car (or other point). The truck 
run directly into a freight car to delive; 
ceive a load, so that there is no more } 
of freight than by the use of hand truck 
the same time, the truck can carry a 
load and move much more rapidly than 
truck. 

The Erie Ry. has 20 of these electric t1 
use at one of its piers in Jersey City, whe 
handle about 600 tons of general merch 
freight every night. They distribute the 
from cars and barges to 85 cars placed 
side the platforms, and have to ascend 
from the barges. We are informed tha 
have shown already a saving of over {}¥; 
cost of handling freight. These trucks ar. 
by the Automatic Transportation Co., of Py 
N.Y. 
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Testing Trap-Rock Screenings for the Per- 


centage of Foreign Material. 
By W. S. LOZIER,* C. E. 

When we specify that trap-rock screeni: 
road construction shall not have more t! 
certain percentage of foreign material, w: 
to eliminate such things as slate, limesto: 
etc. How many engineers investigate th: 
character of the screenings received othe: 
through the most superficial examination” ix 
tests for the percentage of foreign matte: 
to be disregarded. 

A short time ago, the writer was called 
to determine the percentage of foreign material i: 
a quantity of trap-rock screenings submitted by ; 
contractor as the material he intended to use as 
a binder, and after searching a good many 
on the subject concluded that the point evi 
had been passed over. How to make t! 
was then the question. A chemical test 
not answer and so it was coneluded to ex 
on a specific-gravity basis. It is well known 
the specific gravity of trap rock is greater 
the specific gravity of the other rocks. If a 
ture of some liquid gravity could be found 
would give a specific gravity which would } 
than the trap rock and greater than the { 
material, the question seemed to be solved 

A solution of potassium and mercuric 
was chosen, as it was nearly colorless and £:\ 
specific-gravity-range from water to som: 
higher than trap rock, according to the dilu 
The screenings were introduced into the 
containing the liquid and properly stirred s 
no air would collect around the particles, 
also to cause a separation of the partici 
that the larger and heavier ones would not « 
the lighter ones to the bottom. The vessel 
then set aside for a few hours to allow al! s: 
tling to take place. The heavier materia! 
trap, was found to have settled in a comp 
layer on the bottom and the lighter mater 
were floating at the top. It was then only 
question of decanting off the liquid, filteri: 
washing, and filtering again, to determine 
percentage of material that was not trap ro 
To separate the foreign material into its d ffer 
constituents, the process only had to be repea! 
with the same mixture and by the addition 
more water to change the specific gravity to t! 
desired figure. 





*Assistant Professor of Civil Engineering, New Yor 
University, University Meights, New York City. 
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The location of large low-pressure cylinders on 
four-cylinder compound locomotives is becoming 
a problem with some foreign railways, and they 
ire experiencing difficulty in providing room for 
low pressure cylinders of the diameter required 
for powerful modern locomotives. This fact was 
referred to in our issue of June 1, in the article 
n the locomotives at the Brussels exhibition. On 
fast engines it is very desirable to place the large 
cylinders (with their heavy pistons and other 
reciprocating weights) between the frames; if 
they are outside, these reciprocating weights are 
liable to cause nosing or swinging of the engine, 
while the cylinders may come very close to the 
limits. When placed inside, the dis- 
tance between the frames practically limits the 
cylinder diameter, although this limit may 
exceeded slightly by offsetting the frames or by 
cutting a hole in the web of the plate frames to 
allow the side of the cylinder to project through 
it. A novel arrangement which overcomes this 
limitation and permits of the use of very large 
inside cylinders has been adopted in some large 
four-cylinder compound locomotives for the 
Northern Ry. of France. The universal arrange- 
nt of inside cylinders is to place them side by 
but in this case the engineers have departed 
from established precedent and practice by off- 
setting the cylinders longitudinally, so that the 
only limitation in their diameter is that of leav- 
ng room between the side of the cylinder and 
the frame for the piston rod and its connections. 
The distance between the center lines of the cyl- 
inders in this case is 15% ins. The front head of 
cylinder and the back head of the other are 
ist integrally with the cylinder walls, and these 
heads are bolted together where they overlap. 
The pistons are removable through the back and 
front covers respectively. The piston of the cyl- 
Inder nearest the axle has a tail rod sliding in a 
guide formed in the brace fitted between the for- 
rd cylinder and the frame. The piston of the 
rward cylinder has its piston rod sliding in a 
milar guide, so that this piston requires no tail 
id. This piston rod, of course, is longer than 
hat of the other cylinder, the connecting rods 
ing of the same length. These inside (low- 
pressure) cylinders are 23% x 25% ins., while the 


clearance 


be 


side, 


? 
ne 


ENGINEERING NEWS. 
outside (high-pressure) cylinders are 17% x 25% 
Over each outside cylinder is a single piston 
valve serving one pair of cylinders. The engines 
in are of the 4-6-4 designed for 
high-speed service with heavy passenger trains 
It interest to note that an offset 
ment of cylinders was a feature of a 
design for a four-cylinder compound 
brought forward in this country some years ago 
But in this the arrangement was used for 
two outside cylinders on each side, the offset or 
semi-tandem arrangement being adopted 
der to avoid excessive width. In this 
(which avoided the use of crank axles) the piston 


ins 


class, 


question 
is of arrange- 
patented 
locomotive 


case 


in or- 


engine 


rod of one cylinder was connected to a crank pin 
in the driving wheel, while that of the other 
return crank. 


was 
connected to a 


—?* 
annual report of 


Manufacturing (¢ 
last week, 


Westinghouse Elec- 
to its stockholders, 
contains informa- 
unusual interest to engineers. It 
to profit by the experience 
larger matters of corpora- 
tion finance, the records and fail- 
ure generally kept confidential informa- 
tion. The average engineer—or the average in- 
vestor for that matter—knows little of what 
going on behind the scenes in a corporation that 
for or in which he holds stock The 
of the Westinghouse Electric & Man- 

Co. have done an important publi 
service their publication concerning 
the company’s experience in certain of its 
portant ventures. 

In an ordinary manufacturing business, 
a well-established principle that the 
should be sold either for cash or for notes which 
can be converted cash. In the electrical 
manufacturing business, however, from its 
history this common rule of business has 
largely ignored. The largest customers of 
the electrical companies are the concerns which 
build electric light plarits, electric 
electric power plants. Substantially all these 
concerns during their construction period are 
seeking capital, and generally are seeking it very 
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into 
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liest 

been 


railways and 


earnestly. Most of these concerns, therefore, 
have bought their machinery from the company 
which would accept the largest amount of the 


purchase price in bonds and stocks instead of in 
cash. This policy has partially been forced upon 
the electrical by the competition 
which has prevailed; but to certain extent it 
been fostered by them. Interests more or 
closely identified with the great manufac- 
turing companies have engaged in the 
tion of railways, lighting plants and hydro-elec- 
tric schemes. 

A manufacturing business thing. 
carrying on of an investment and 
pervising the management of railways and light- 
ing plants scattered in different parts of the 
country, so as to secure efficiency and honesty 
in their operation, is another and totally differ- 
ent line of work. 

In the fiscal year ending March 31, 1911, the 
Westinghouse Co. made a net profit on its man- 
ufacturing business of $5,600,000, and the fac- 
tory plants it owns are valued at about $17,600,- 
000. During the same year it received $615,000 
income from its investments, which investments 
are valued on its books at about $24,000,000. It 
is fair to say, however, that the capital in use 
by the company to earn its manufacturing profit 
includes current working capital, raw materials, 
finished goods, etc., valued at some $35,000,000, 
besides the investment in its factories. 

There has been hitherto very little made public 
regarding the character of the investments made 
by the electrical manufacturing companies and 
their results. In this report, a frank and illu- 
minating statement is made as to what this 
twenty-four odd million dollars of investments 
made by the Westinghouse Co. represents. It 
may be noted from the face of the figures that 
the income which the company received from its 
investments last year represented only about 
2%4% on the above book valuation. It need hard- 
ly be said that the actual present value of these 
assets, therefore, if based on what they could be 
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sold for, is very much ss than the $24,000,000 
at which they are sted Of course, the co 
pany is carrying these ur Is investments at an 
idmittedly high valua n in the hope that, as 
the various properties become stablished and 
profitable, the market \ it f their securities 
may be established and th s kK ind ds 
Which the company holds m e sold at thelr 
present valuation 

One of the companies in whic he Westing 
house Co. has a very large interest is the Lack 
awanna & Wyoming Valley Rapid Transit Co., 
of which the Westinghouse Co. holds nds with 
a face value of $6,174,000 and stock with a AY 
value of $4,SS5,600 The history of th proy 
erty is of especial interest in connection with tl 
controverted question as to the advantage I 
disadvantages of electricity over steam in regu 
lar railway operation The Lackawanna & Wyo 
ming Co. constructed half a dozen years ago, an 
electric interurban railway line between Wilke 
barre and Scranton, Pa ibout 22% miles ng 
The road was built in a first-class manner and is 
operated electrically with a third rail The total 
cost of building and equipping the railway was 
in round numbers $7,100,000, or about $815,000 
per mile of double track 

The Westinghouse Co irnished nearly all th 
capital for the construction and equipment rf 
this road, and was understood at the time that 
it did this not merely to ire a market for 
electric apparatus, as in the financing of other 
electric properties, but to demonstrate the great 
advantage of electricity over steam in interur 


ban service, expecting thereby to establish a 
large market for the sale of its apparatus 

In actual operation, however, the road has beet 
a huge financial failure Its percentage of oper 
ating expenses to earnings is low, but the cost 
of the road was so great tha ts net earnings 
have never been sufficient to pay the interest on 
its bonds. In other words, instead of demon 
Strating the advantage of the third rail electr 
system for interurban service, what has actually 
been demonstrated is that in this case, at least 
the high cost of electrical construction does not 
yield any return in reduced operating expens¢ 
sufficient to justify capital in undertaking such 
investments 

The stock of the Lackawanna company is ad 
mittedly worthless, the entire amount owned by 
the Westinghouse Co., nearly $5,000,000 in par 
value, being carried on its books at valuation 
of $1. The directors of the Westinghouse Co.. 
in view of the existing state «of affairs, havi 
written off to profit and loss $2,000,000 of the 
book value of the Lackawanna bonds. They hope 
that with this reduction the company may event 
ually be able to dispose of the road for enough 
to realize the remaining valuation 

No estimate is made of the total amount which 
this investment has actually cost the Westing 
house Co., but it is evident that to the $2,000, 
000 now written off must be added the deficiency 
in interest during the years since the road was 
in operation and any eventual failure to realize 
the present book value. It looks very much as 
if the total loss of the company in this unfortu 
nate third-rail demonstration might reach from 


$3,000,000 to $4,000,000 
¢ 


A considerable part of the Westinghouse Elec- 


tric Co’s $24,000,000 of investment assets is mad 


up of stocks and bonds in various Westinghouse 
companies which have been organized for the 
manufacture of Westinghouse apparatus in for- 
eign countries. Several of these concerns are of 
very large size and have attracted world-wide 
attention. It now appears, however, that most 
of them have proved losing ventures for the 
parent company. 

The Westinghouse Electric Co Limited, of 
Great Britain, is a concern organized to exploit 
Westinghouse patents in foreign countries It 
has a capitalization of over $2,000,000, but its 
income is and has long been insufficient to pay 
its expenses. About $1,300,000 of the invest- 


ment in this company has already been written 


off to profit and loss, and it is frankly 


stated 
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that further losses will probably have to be ac- 
cepted 

The British Westinghouse Electric Co., which 
built and has operated for nearly ten years an 
enormous manufacturing establishment near 
Manchester, England, had originally a total cap- 
italization of nearly $22,000,000, of which over 
$18,000,000 was actually invested in creating the 
works and their equipment. The company’s 
business in the years from 1904 to 1908, inclu- 
sive, never yielded sufficient profits to pay its 
fixed charges In 1909, for the first time, the 
company earned a profit over its fixed charges of 
$21,000 and increased it to $87,000 in 1910. 

The American Westinghouse Co. invested about 
$4,500,000 in the preferred stock of the British 
company, and a year ago about $3,500,000 of this 
sum was written off to profit and loss. While at 
present the British company is thought to have 
better prospects of success, it is stated that fur- 
ther reduction of its capital must be contem- 
plated. 

A French Westinghouse company was organ- 
ized in 1901 and has a capital of nearly $6,000,- 
Om. In every year since 1906, with one ex- 
ception, the company has not earned its inter- 
est charges. The directors hope that eventually 
the investment in the French company may be 
realized on, but at present its securities have no 
market quotation 

The Westinghouse Co., of Italy, built a factory 
in 1907-8 in the hope of securing important con- 
tracts to electrify part of the Italian State Rail- 
ways. This hope has not been realized, and the 
company has barely earned its interest charges 
since it began operations. 

The Russian Westinghouse Co., organized in 
1906, primarily to carry out a contract for elec- 
trifying the St. Petersburg street railways, has 
also been unsuccessful. The execution of the 
contract resulted in a loss of over $1,000,000 and 
over $800,000 has been lost in other operations. 

A small Austrian Westinghouse company, or- 
ganized in 1906, has a factory for the manufac- 
ture of tungsten lamps near Vienna, and has so 
far made a fair financial success. 

The Canadian Westinghouse Co., in contrast to 
the European companies, has been uniformly and 
increasingly successful. It has paid dividends 
regularly since 1903 at the rate of 6% per an- 
num, with an extra 1% in 1910. 

It seems to us that this experience of the 
Westinghouse company in connection with its 
foreign investments, is of great importance and 
interest It illustrates the extreme difficulty 
which any concern finds in establishing profit- 
able branches in foreign countries, 

One of the prime difficulties in connection with 
the profitable operation of the great industrial 
plants of the present day is the difficulty of secur- 
ing efficient management. If this is difficult at 
home, where the directors and officers have the 
advantage of wide personal acquaintance, how 
much more difficult is the task when it is at- 
tempted to establish a plant in a foreign country 
and secure for it an efficient organization? 

Very few American engineers or business men, 
no matter how successful they are on this side 
of the water, are competent to go into a for- 
eign country and establish there a business sim- 
ilar to what they have made successful here. 
The differences in business methods, in business 
customs, the barrier of difference in language, the 
limited personal acquaintance, the radically dif- 
ferent social and economic and political condi- 
tions—all these constitute an enormous handicap 
on the American concern which attempts to set 
up a profitable business on foreign shores, 
Apparently the Westinghouse company was in 
as advantageous a position to establish profit- 
able houses abroad as any company could pos- 
sibly hope to be. It possessed important patents 
and much manufacturing and engineering infor- 
mation developed by experience in this country, 

and unquestionably of great value. It had, in 
addition, the advantage of great prestige. Mr. 
George Westinghouse, long the head of the com- 
pany, is rightly recognized the world over as one 
of the greatest inventors and engineers of this or 
any other nation. The advantage of this repu- 
tation and prestige in financing the construction 
of foreign works and in obtaining advantageous 





contracts to keep them busy was a very great 
help to success. 

Nevertheless, with all these great advantages, 
it appears that all these European ventures have 
been financial failures and the company would 
be many million dollars better off to-day had it 
never invested a dollar on the other side of the 
Atlantic. 

It is greatly to be regretted that this should 
have been the result, for the technical excellence 
of the work for which Mr. Westinghouse has been 
responsible, and the large amount of pioneer 
work which has been carried out by his compa- 
nies at home and abroad, have been of world- 
wide importance in advancing both electrical and 
mechanical engineering. That equal success 
should not have been reaped financially will be 
regretted by American engineers everywhere; 
but the object-lesson of this experience is one 
which they will study with profit. 
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The old scheme for a ship canal from Lake 
Erie to the Ohio River has been revived, and a 
law has been passed in Ohio authorizing the 
counties through which the canal will pass to 
vote bonds to provide the money for its construc- 
tion. It is rather an interesting commentary 
upon this legislation that Governor Harmon, of 
Ohio, did not sign the bill, but permitted it to 
become a law without his signature. It is a fair 
inference, perhaps, that he did not approve of the 
measure and yet deemed that in its present form 
it was so innocuous that it was not worth while 
to veto it. 

Why the counties along the route of this pro- 
posed canal should burden themselves with debt 
to aid in its construction is not apparent to the 
ordinary observer. Even if the canal should 


carry the amount of traffic its promoters hope- 


for, the inhabitants in the adjacent counfies 
would derive no substantial income to help them 
pay for the canal by sitting on the banks and 
watching the boats go by. 

As projected, some 14 years ago, the canal was 
to be of moderate draft, only 15 ft.—altogether 
inadequate to provide for the modern lake freight 
vessel. The canal, therefore, cannot save the 
transfer charge on Ore or coal at the Lake port. 
Its sole economy would lie in its possible saving 
over the cost of the rail haul between the Pitts- 
burg District and the Lakes. Even if there 
should be a slight saving under this head, it 
would probably be offset by the greater terminal 
charge on the ore delivered in boats than in hop- 
per-bottom cars. 

Doubtless, the promoters of this waterway, like 
most other waterway promoters, would like to 
plan, regardless of expense, and build a water- 
way between the Ohio and Lake Erie big enough 
to float the largest lake vessels. Nature, how- 
ever, unkindly stands in the way by providing 
only a limited supply of water available for the 
summit level of such a canal. 

Taking all things into consideration, it would 
appear that the proposed canal is not much near- 
er reality, by reason of the action of the Ohio 
Legislature. The latter body can be forgiven, 
however, since, by all accounts, it has done much 
worse things. 

<i haan ate aemrh tea 

Not in a very long time can one recall a rain- 
fall which produced greater benefits over a wider 
extent of country than the showers which have 
fallen in the territory east of the Allegheny 
Mountains since the end of May. The rains came 
at a time when the crops all over New England 
and the Middle States were in extremities for 
moisture; and the amount of water falling has 
been sufficient in most sections, fortunately, to 
well saturate the soil. 

Welcome though the rains have been to the 
farmer, they have not been sufficient to aid ma- 
terially the municipal water-supply situation. 
Their chief benefit has been in raising the ground 
water level, and refilling the depleted under- 
ground reserves from which the springs and 
brooks are fed. The soil was dried so deeply by 
the long drought in April and May that in most 
sections the rain which has fallen in June has 
added very little to the stream flow. Since June 
1 the average rainfall over the Croton watershed 
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has amounted to 3.05 ins., according to : 
cial measurements made at various stat 
the watershed by the New York Depart 
Water Supply. 

Of course when one is in an extremi: 
little help is very welcome; and every 
rain in the Croton watershed this sumn 
blessing to New York City. As Mr. v, 
well showed in these columns two wee 
however, a rainfall sufficient in amount 
relieve New York from danger of water 
age is rather to be counted among the 
ities than among the probabilities, 
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Some Engineering and Economic Resu|:; of 
the Commercial Motor Vehicle. 


Some fifteen years ago, when the aut: 
was in its early stages of development, EF: 
ing News ventured the prophecy that th 
future business for the automobile man 
ers lay in the development of the commer 
hicle rather than the pleasure vehicle. 

At the time that prophecy was made 
of any conservative disposition could =p. <si}jy 
have imagined the enormous magnitude 
pleasure automobile business that was to ; 
in the years following. This business h 
so large and so profitable that manufs rer 
have only recently given attention to th 
ness in commercial motor vehicles. 

It may have seemed during these past 
that our prophecy of long ago was wid the 
mark. At the present time, however, th 
much to indicate that that prophecy wi!) 
distant day be fulfilled. 

If one studies the reasons why the moti: 
hicle for pleasure has come into use by 
sands and hundreds of thousands, while ¢! 
tor vehicle for business purposes is stil! 
tional, he finds the main reason to be the tinan- 
cial one. People have bought automobiles for 
pleasure use, not because they cost less to buy or 
to run than horses and carriages, but becaus 
they got more fun from the motor car and could 
do things with it that were not at all possible with 
the older method of travel. 


excep 


But when we turn from the pleasure vehicle to 
the commercial vehicle we find that the dollars 
and cents argument is the controlling one. The 
commercial motor vehicle must be able ty show 


an all around saving in the cost of doing «a given 
task before it can expect to find favor as com- 
pared with the horse-drawn vehicle. Many early 
attempts to introduce various types of motor 
trucks resulted in failure because the vehicles 
could not pass this test. 


Further, the motor-vehicle must make a very 
substantial saving over the simple, cheap horse 
drawn vehicle in order to win success. Any mo- 
tor-vehicle equipment is going to require a larg: 
investment compared with horses and wagons 
and the purchaser must be shown a goo profit 


on this investment after the items of deprecia- 
tion and repairs are provided for. 

The average merchant, or manufacturer or con- 
tractor is not going to make a large investment 
in motor trucks or motor delivery wagons unless 
these vehicles can earn a good deal more than 6 
net on their first cost. Most concerns are bor 
rowing money at that rate to use in their busi- 
ness. 

At the present time, however, experience ac- 
cumulated from many sources appears to 
that there are commercial motor vehicles now 
the market which can, under favorable circu! 
stances, show a large saving over the cos! 
working with horse drawn vehicles. 

The great advantage of the motor vehicl 
that it can run at higher speed and carry h« 
ier loads than any vehicle drawn by hor 
Every engineer who has made an analytical stu 
of the cost of wagon traffic knows that on 
the largest items in the ton mile cost of freis’ 
haulage over common roads is the wages of ¢ 
driver.: It is an interesting fact that the lowes’ 
ton-mile costs for haulage by wagon over commo! 
roads in the United States are not made over th 
improved roads of the East. They are made i 
remote districts of the West, still beyond th: 
reach of railways, where goods have to be haul¢ 
long distances over the crudest sort of highways 
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ere the volume of traffic is such that teams 
or a dozen or more mules are used to a 
na one driver manages a load of several 


be apparent from this that one of the 

eful fields for the use of motor trucks is 
ndustry where the volume of traffic per- 

eavy loading and long hauls. The motor 
will make a better economic showing in 
trucking, for example, than in light de- 
liv vagon service. In the latter service, again, 
os vantage will be much greater if run on a 
in and country route, where distances are 
nd stops are few, than on a city route, 
a small area is covered. 
In vn article published elsewhere in this issue, 
have reviewed some of the recent applications 
of the motor vehicle to heavy haulage, and an 
interesting showing is made of the extent to 
which the commercial motor vehicle of large size 
and large capacity is already in use. 

Another illustration of the extent to which the 
eommercial motor vehicle has become a reality is 
furnished by the special exhibitions held last fall, 
poth in New York and Chicago, show!ng the most 
recent work of commercial vehicle manufacturers. 
We understand that a number of prominent con 
cerns in this field already find their manufactur- 
ing capacity taxed to fill their orders. 

It should not be understood, however, that the 
commercial motor vehicle has already attained 
mechanical perfection. On the contrary, a critical 
study of the machines exhibited in New York last 
fall indicated the great opportunities for further 
achievement by engineer inventors, intelligent de- 
signing engineers and enterprising manufactur- 
ers. A large proportion of the motor trucks now 
on the market have been constructed by the sim- 
ple process of putting the engine of an ordinary 
pleasure automobile upon a truck body. There 
are, of course, advantages from the manufactur- 
ing point of view in this plan. It is a very easy 
and simple way to get into the motor truck busi 
ness. We believe, however, that the future suc- 
cessful motor truck is likely to be built on very 
different lines from most of the machines at pres- 
ent in use. The engine for a commercial motor 
vehicle ought to be a much simpler machine and 
one much cheaper to build and to maintain than 
the engine which is demanded by the fastidious 
purchasers of passenger automobiles. For exam- 
ple, instead of four-cylinder and six cylinder en- 
gines with their multiplicity of parts it should 
be possible to make a two-cylinder engine, which 
would be sufficiently well balanced for use on a 
heavy truck, which has a substantial frame to 
take jar and vibration. 

There seems also a need for some more flexible 
form of gear-changing device on heavy trucks 
than the sliding gear which has come into gen 
eral use on passenger automobiles. To change the 
relative speed relations of a truck carrying a load 
of two or three, or even seven or eight tons, and 
the high power engine which drives it, by means 
of sliding spur gears is too brutal treatment to 
be applied to even the toughest alloy steel, with 
hopes of permanent success. 

There is room also for originality.and high- 
class design in connection with wheels and tires. 
The rubber tire properly belongs on a passenger 
vehicle. A machine which has to earn its living 
has no business using such expensive material. At 
present tire costs are one of the largest items in 
the operating expenses of all classes of automo- 
biles. The builders of farm tractors, where costs 
must be kept at the bottom in order to do any 
business, abandoned rubber tires at the start. 
The necessity for the use of steel tires with com 
mercial vehicles becomes more evident with the 
increasing size and carrying capacity of the vehi- 
cle. If sufficient traction is not secured by driv- 
ing the rear wheels alone, it will be necessary to 
adopt some of the plans for propelling all four 
wheels of the vehicle. The saving over the cost 
of rubber tires will pay for the more complicated 
machinery necessary to effect this. 

\nother change likely to be made in the com- 
rcial automobile of the future, particularly the 
ichine of large capacity, is the use of some 
ieaper fuel than gasoline. Enormous quanti- 
es of cheap kerosene are now available, which 
in be purchased in large amounts for a third to 
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a quarter the cost of gasoline. This kerosene 
while not equal in quality to that used for house- 
hold purposes, can all be vaporized with com 
paratively simple apparatus, and will with little 
doubt be made available as a fuel for motor ve 
hicles. 

Much more might be said concerning the pos 
sibilities in improving the commercial automobile, 
but we suggest these few points merely to indi- 
cate that the future success of the machine is 
certain, since improvements which will largely 
reduce its cost and increase its reliability may be 
expected in the future. If we can safely assume 
that continued supplies of liquid fuel will be 
available in coming years at no considerable in 
crease in cost, then the eventual supplanting of 
the horse by the motor on all classes of com 
mercial vehicles may be taken as practically cer 
tain. 

There will result from this change many devel- 
opments of great importance to engineers. It 
seems worth while to point out a few of them. 
One of the most interesting is the substitution of 
motor vehicles for horses in fire stations, especi- 
ally those in the smaller cities and towns where 
a large populated area must be protected from a 
single station. Svery one realizes the importance 
of prompt service in connection with fire alarms. 
The automobile enab'es the time required to 
get from a fire station to the location from which 
an alarm has been sounded to be reduced to a 
third of what is necessary with horses. Ina 
hilly country or where any large territory is to 
be covered, an even greater reduction may be 
made. 

Further than this, an automobile fire engine, 
hose-wagon or hook-and-ladder truck costs noth- 
ing whatever to maintain when it is not in use. 
The actual mileage covered in a year is trifling, 
and the economy compared with the maintenance 
of horses in fire stations is enormous. A smaller 
number of fire stations may be made to afford 
better protection to the same area than is possi- 
ble where horses are used. The labor required 
to care for horses and the number of men neces- 
sary to harness them and start them from the 
station in quick time are also items which are 
eliminated by the automobile. 

The automobile also opens new possibilities for 
the use of the chemical fire extinguisher. A 
country village which at present has no fire 
apparatus whatever, by purchasing a compara- 
tively simple and light automobile equipped with 
chemical extinguishers, and locating the machine 
where some man who knows how to handle it is 
engaged always at a regular occupation close by, 
ean be assured of very satisfactory fire protec 
tion at nominal cost. The building of motor 
vehicle fire apparatus to supply the cities and 
towns of the United States represents by itself 
a business large enough to keep a considerable 
number of automobile factories busy during the 
next dozen years. 

The automobile has great possibilities as a ma- 
chine for reducing terminal costs of freight hand- 
ling. Every one knows the difficulty of hand- 
ling a horse-drawn truck in cramped quarters. 
A great deal of expense is incurred by every mer- 
chant and manufacturer in conveying materials 
and finished goods to and from the point in his 
store or works where they can be loaded to or 
unloaded from the horse-drawn trucks which 
travel to and from the railway station. The 
automobile can eliminate some of this useless 
handling. The future store or factory will be 
so designed that automobile trucks can run di 
rectly into the packing or shipping room or erect- 
ing shop for example. Perhaps future railway 
freight-receiving and delivering stations will have 
arrangements so that motor trucks can be run 
alongside of freight cars. Where this can be 
done, it will make even larger savings possible 
than those due to the ability of the motor truck 
to haul heavier loads at higher speeds than its 
older rival. 

Another use for the motor truck to which it 
would be difficult to place a limit is in direct 
haulage over considerable distances to save an 
intermediate railway journey. Direct deliveries 
may be made by automobile from a city whole- 
saler to his customers in towns 20 or 30, or even 
40, miles away at less cost, perhaps, than would 


be involved in the hauling to the railway station 
and hauling from station to receiver at the other 
end of the route, when the various rehandlings 
that are made necessary by the railway ship 
ment are taken into account The saving 
cost of packing alone, where this method of de- 
livery is used, may often make its adoption worth 
while 

There are large possibilities also in the use of 
motor-propelled vehicles in industria 
shops and warehouses in place of the industrial 
railway or the overhead carrier, both of wh 
systems are in extensive use With present-day 
shop floors of concrete or wood-block paving, mo 
tor trucks can be run over them with little mor 
friction than over the rails of shop tracks A 
great advantage over the rail system is 
the trucks can be run anywhere There is n 
stoppage for turntables or switches, or becaus: 
of cars blocking the line ahead, as happens 
often with industrial railways In such a sys 
tem, where current for charging is ava'lable at 
low cost and where the loads to be hauled are 
light, storage battery trucks appear to have great 
promise The extent of this one field alone 
so great that it will tax the ability and enter 
prise of many engineers and many manufacturers 
to adequately cover it. 

The experience already accumulated with the 
motor vehicle has abundantly demonstrated tha 
one necessary feature to its successful us¢ 
good roads There are few existing types of 
motor vehicles capable of carrying large loads 
which can compete as yet with the 10 or VO 
mule team on the Western plains That there 
are possibilities in this direction will certainly 
be admitted, and some manufacturers are already 
working in this direction; witness the “Cater 
pillar” traction engine recently illustrated in 
these columns and the farm tractor of the Avery 
Co. shown in this issue 

For the most part, however, it must be said 
that the motor vehicle is at present confined 
to good roads. When it strikes a soft spot or 
a slippery spot, it has an uncomfortable habit 
of digging a hole and burying itself with a 
promptness that would make any ground-bur 
rowing animal known to zoology ashamed of i 
feeble efforts 

An excellent exemplification of the dependence 
of motor trucks upon good roads is furnished by 
the experience of an enterprising truck manu 
facturer who last fall sent a 5-ton truck to ms ke 
a journey from Denver to Los Angeles, loaded 
.With 3% tons of lumber. 

It took 68 days to make the journey of 1,519 
miles from Denver to Los Angeles, an average 
distance of about 22 miles per day The man 
who ran the truck over this journey is quoted 
follows: 

Not for $10,000 would I repeat that awfully nerv 
racking, back-breaking punishment again The picture 
which we made of the hardships we went through tel 
the story graphically and I can assure you that thes 
pictures do not represent exceptional onditions bu 
average everyday conditions; not hardships for a few 
minutes of a day but in many instances for the whole 
day and day after day 

Not once in the entire 68 days of the grilling punish 
ment did we have even moderately easy going We 
were constantly digging the big truck out of the bo 
tomless mires which only the axles prevented sinking 
further or planking the road continually with lumber 
from our cargo to secure traction sufficiently to creep 
along at a snail's pace Where there were even th: 
crudest apologies for roads, the wide tread of the big 
machine prevented the rear wheels from tracking in the 
narrow road, with the result that for many days the 
tires of the back wheels ploughed a deep furrow on both 
sides which sometimes had a depth equa! to the vertical! 
distance from the hubs to the tires 

The journey was made, we presume, to demon- 
strate the ability of the truck to pass unscathed 
over the roughest and most unpromising terri- 
tory. What the demonstration really showed, 
however, was that if the truck or any other ve- 
hicle of similar construction, is to be operated at 
a profit, it must have reasonably decent roads 
to run on. Judging by the official accounts of the 
trip which were given out, the load of lumber 
was pretty well worn out during the jourpey 
through its frequent use ahead of the truck to 
carry it across soft spots in the road 
Such freight hauling by motor vehicle may be 
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good advertising, but it is not good business 
In fact it is extremely doubtful whether any 
vehicle weighing as much as four or five tons 
with its load can be profitably run over soft dirt 
roads. 

The advent of the commercial motor vehicle is 
interesting to highway engineers from two points 
of view. In the first place it will enormously 
increase the demand for good road construction. 
In the second place it will likewise enormously 
increase the wear and tear upon road surfaces. 
Perhaps this is the most important engineering 
problem of all those presented by the advent of 
the motor vehicle. 

As every engineer engaged in highway con- 
struction knows, the advent of the pleasure auto 
mobile has revolutionized our whole problem of 
highway construction, has practically doubled the 
cost per mile of permanent macadam roads and 
has probably much more than doubled the an- 
maintenance. It has been hoped 
by the engineers who have most to do with road 
problems that a fairly satisfactory solution has 
been reached through the use of the latest and 
forms of bituminous macadam, involving 
an increased expense in construction and main- 
tenance about as outlined above. 
only probable but 
certain, we are in the near future to add to our 
present heavy passenger automobile traffic the 
traffic of heavy motor trucks, carrying loads of 
two to eight tons and propelled at speeds reach- 
ing 20 miles an hour or higher, what sort of road 
surface can the engineer provide that will stand 
the wear, and yet not exceed the taxpayers’ limit 
of elasticity? We shall not attempt to answer 
this question. We doubt whether any one is wise 
enough to answer it now; but it is one that will 
have to be answered in the near future. 

Sooner or later, the heavily-burdened tax-payer 
is certain to raise a protest at the enormous bur- 
den imposed upon him for road maintenance. 
Sooner or later, conservative sentiment will 
awaken to the foolishness and wickedness of un- 
loading upon posterity the burden of paying for 
good roads which are destined to be worn out 
long before posterity arrives. Sooner or later, 
we must place upon the owner of the automobile 
the burden of paying for the wear and tear which 
his machine produces upon the roads. 

In Great Britain the Lloyd-George budget of 
1900 laid special taxes on motor vehicles in pro- 
portion to their power, the proceeds of which 
are used for road improvement, “The Engineer’ 
(London), recently declared that “the old water 
bound macadam road is doomed” and continued: 


nual cost of 


best 


If, however, as seems not 


There are something like 27,000 miles of main roads in 
England and Wales alone, and most of them require to 
be re-made It is estimated that the cost of providing 
a proper foundation for these would be something ap- 
proaching £55,000,000 ($275,000,000). These figures, to- 
gether with the fact that there are nearly 220,000 motor 
vehicles licensed and registered for use in the United 
Kingdom, show how immense the task of the Road 
Board is 


In the United States, our greater use of pleas- 
ure automobiles on the one hand and the severe 
weather conditions of winter frost and summer 
drought make our road problems far more diffi- 
cult than those of European engineers, 

The fool propaganda of good road enthusiasts 
has widely disseminated the notion that good 
roads are cheap to build and once built cost little 
to maintain; and th‘s notion 
amount of trouble for engineers. 

It is important that the public should 
stand that good roads cost 
money to build and to maintain, 
the advent of the commercial! automobile their 
cost per for both construction and main- 
tenance is likely to be materially greater in the 
future. 


has caused a vast 
under- 
and a lot of 
and that with 
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Efficient Business Organization and the New 
York State Government. 


Sir: The writer desires to express his unqualified ap- 
proval of the sentiments set forth in the editorial headed 
“Efficient Business Organization and the New Yor 
State Government” in Engineering News of June 15 

The expression of such sentiments by a non-par! san 
journal of high standing cannot fail of good result It 


is the wish of the writer that the engineering profession 

may be placed on record in 

ticles of similar import. 
Very truly yours, 

Francis Henry Wisewell. 

Y., June 15, 1971. 


such matters by many ar- 


22 Broad St., Utica, N. 
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More Concerning Prof. Taylor’s Critique of 
Higher Education. 


Sir: I note with regret the spirit in which Professor 
Ricketts of the Rensselaer discusses my paper which 
was published in your issue of May 11 and which con- 
tained some criticism of the conduct of our higher edu- 
cational work in colleges and universities of the country. 

For the first time in my life I here see in his discus- 
sion my name coupled uncomfortably close, over the 
signature of a reputable scholar and engineer and in 
a reputable journal, to such words as ‘‘Fool’’ and 
“False general statements.”’ I should have thought 
that the ganeral spirit of my article, which was con- 
ceived in no unkindness toward any individual or school 
as well as the general tenor of my past life, which has 
not been spent under a bushel, would have warranted 
expecting at the learned professor's hands a 
more patient, a more respectful, and a more dignified 
discussion. 

Although Professor Ricketts’ action in this case is 
strangely like that of a man whose toes have been 
trodden upon, I shall endeavor not to reply in a similar 
vein. If, however, Professor Ricketts is right in as- 
serting, as he virtually does, that there are no stu- 
dents or teachers at Troy of the kind described in my 
paper, not only is he to be congratulated, but it seems 
that he should ~be grateful that circumstances have 
arisen under which he can say so with such telling 
effect. 

He seems to have overlooked a part of the paregraph in 
my paper in which I said that I knew that the kind of 
teacher and student described were not typical of tne 
men in our institutions, though he ridiculed the latter 
part of that paragraph. I wished, however, to show 
that the type did exist in more or less unpleasant quan- 
tities. I made no sweeping general charges for I knew 
that there were institutions to which not a single crit- 
icism I made would apply, the Louisiana State Uni- 
versity at Baton Rouge, for example. 

The information that Professor Ricketts 
regard to the University of Wisconsin is just a bit 
gratuitous. I was on the faculty of that institution 
for four and a half years and did not leave because I 
had to. Many of its professors are among the strongest 
personal friends I have. Two of my 
graduated there and I have others that I hope will do 
so. I think the University has one of the strongest and 
wisest Presidents in the country—if not the strongest 
and wisest—and taking the institution as a whole, by 
and large, and considering what it has done and is do- 
ing for its state, I think it is the foremost university 
in the United States. 

But in round numbers the university has 4,000 stu- 
dents and 400 teachers, quite a municipality in itself. 
If in our municipal life we see anyone, citizen, alder- 
man, or mayor abusing his privileges, we do not con- 
sider that we are disloyal to our home town if we raise 
an outcry against him; quite the contrary. Why not 
so in the university? 

Where the university and the college are concerned, 
Professor Ricketts and his ilk require that we outsiders 
applaud or keep quiet. We must keep quiet if a pro- 
fessor has been kept in his chair for 25 years or so— 
until a former student who knows how inefficient the 
professor is becomes a trustee of the institution—and 
then he is turned out as an incompetent. We must noi 
intimate that any wrong has been done the students 
in this department for a quarter of a century. 

If the students under one of the highest paid pro- 
fessors fall asleep in his lecture room while their pro- 
fessor spends and has spent for years 75% of his wak- 
ing hours engineering real estate deals, we musn’t say a 
word. Let us rather remember how great is our uni- 
versity! 


me in 


conveys in 


“U Rah Rah Wisconsin. 
Praise to thee we sing’’—et cetera. 

The varsity toast is already ‘arranged to tell us what 
to do. 

It strikes me, too, that possibly Professor Ricketts 
may be the victim of some self-complacency in assum- 
ing, as he does at the last, that he with his criticisms 
has bloodied my nose as a reward for my temerity in 
sticking my face into the tent where he and the other 
elect are arranging the great educational show of the 
ountry as they see proper. 

For some of Professor Ricketts’ compeers are not in 
.ceord with him. It would be embarrassing for most 
teachers to come out and endorse this paper, but I 
bave a number of personal letters which do so. A 
president of a college larger than Rensselaer and fully 
as important, writes, ‘“‘I agree with you heartily in all 
of your points.’”’ One of the deans of a large western 
school writes endorsing the paper throughout and adds 


children have , 


— 


that he has sent for a number of extra copie 
paper to distribute among his governing board 
the very foremost professors of English in 
writes me ‘‘There is no doubt, I think, that 
tion is well taken 
suggestive.”’ 

I trust that Professor Ricketts’ discussion y 
many to read the original paper who have oy 
it before, and I am entirely willing that the pa 
its criticism should pass in review, as they stand 
the educational public 


I found your article thoug) 


W. Dz. Ta 


7810 Bond Ave., Chicago, Ill., June 6, 1911 
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Au Apparatus for Applying Chemicals to Wa -;. 


Sir: You published an article in Engineering 
of May 25, 1911, p. 619, in which you described 
paratus for applying chemicals to water 
pressure main. You state: ‘“‘Thus the effectiy: 
sure difference forcing the solution through th: 
pipe is always proportional to the existing rat< 
through the main.’’ And again, referring to th 
sure drop through the valve F, you state: ‘‘w} 
ries in direct proportion to the volume of water 
through.”’ 

Now, neglecting 
difference 
ing is in 


flowi1 


friction, the drop in 
in velocity heads. Since the quant 
direct proportion to the velocity, 
that the drop in pressure is directly proportiona 
square of the quantity and not to the quantity 
as you have stated. 

It seems to me that the reason why the appara 
inject a quantity of solution in direct proporti 
amount of flow in the pipe is because the quant 
through the valve F will vary as the square r 
effective head on it and, since the head vari 
square of the quantity in the main, it follow 
amount passing through the valve will be in d 
portion to the quantity in the main. 


pressur 


© 
June 3, 1911. 
Instructor in 
Iowa City. 


Civil Engineering, State Univ: 
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The Certainty of Water Waste and Its Effect on 
the Quality of the Water Stored in Reservoirs. 


Sir: Apropos of your admirable discussion 
water situation in New York thé following 
suggestions may be pertinent: 

An experience of some 17 years with what was 
a superabundant supply—a_ reservoir 
storage of 135,000,000 gals. and legitimate da 
sumption of less than 250,000 gals.—gives strong 
phasis to some points in this controversy. We 
learned the lesson, in the early history of the 
that the quality of the water has a close relatio: 
level of the surface of the reservoir; that a ver 
siderable surplus is necessary to hold the averag: 
sufficient for maintaining the quality up to a 
tory standard—especially in winter when the ic« 
ing of 24 to 36 ins. in thickness makes about 2 
even the full reservoir non-available, and 
period of winter stagnation on all of the 
which cannot be complacently regarded from a sanitary 
standpoint. 

Your high officials in 


with av 


quik 


impose 


remainder 


New York who think that 
metering household suppiies may be detrimental to 
family hygiene, by curtailing use, raise an objection 
which is more ingenious (if it be ingenuous) 
tional. The matter of real consequence in promoting 
the conservation of storage by checking waste ‘s tit 
undoubted bencfit to the quality of the entire supp! 

As to waste the writer has recently found it 

sary to make a public demonstration. Having wo 

the gravity system, built at the joint expense of 
mouth College and the Hanover village preci! 
Hanover, N. H., with an unlimited and unstinted 
ply, flat rates were adopted. But, with incr 
number of college buildings (including 16 dormitor: 
and residences, the number of fixtures was mult 
several times and the chances for waste in similar r 
When the rate of reservoir depletion showed a consu! 
tion of nearly half a million gallons daily the dire 
began to talk of need of more storage. But the writ: 
as an engineer and president of the company—was 
vinced that the supply was quite sufficient and 
the immediate action needed was to prove the wa 
Accordingly meters were procured in three differ: 
sizes and applied to typical services as follows: pr'\ 
houses, drug stores (having ice-cream freezers run 
water motors), stables, students’ boarding clubs, 5 
dents’ society houses, college dormitories and labo 
tories, and the college ‘“‘commons’’ where about ‘”’ 
students eat. In less than a month the revelations s\ 
prised everybody and convinced the skeptics. In o1 
tenement and in a society house the meters recorde 
about ten times any reasonable demand, with no leak 
apparent or suspected But investigation at once ' 
vealel derangement of the ball valves serving att! 
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a similar cause explained a waste 15,000 in the problem of the city’s water-supply, in the hope most water supply ngineers f th i 
jay at the hotel. A waste of 25,000 gals. per that they may take some action on this question whose experience im connection with water 
. ” - = t lw 
i -he commons’ was detected and found to be Yours very truly, a works engineering would hx er d « ‘ 
, neglected flush valve. But further details are Howard W. Starr Maden. Qua : H wide 
1 re S i - - 7 = ’ Mayo aynor e rites 
was simply a repetition of the experience of 30 Church St., New York City, June 12, 1911 , a 
. n " i al : I am extremely sorry to see the Mayor of New York 
r-works superintendents. The certainty of {By way of comment on this letter we print prancing aoe ‘ [Se a a - yr ny , 
there is oe vor on apo Fonte mgd was the latest effulgence of Mayor Gaynor on water a city and there are many others. I have n¢ 
‘ as is always the case when the test is . hear it seriously stated | n t here universal 
d, as is y " meters, in the shape of a letter written to the metering was the rule and a wice schedule of n : 
; Secretary . ig re Te avers’ - rates prevailed, that there was any ground w 
e relation between meters and personal hygi- ecretary of the High Bridge Taxpayers’ Alli ony as a a “a wees es wes as 7 
have found by repeated tests extending over @!CC: his imagination 
some cases, that the average family con- Office of the Mayor ~+ > 
; rely exceeds 35 gals. per person daily and June 13, 1911 ° 
st Se ~ ae Oh tite. witle % | Dear Mr. Harding: Your favor of June 12 is at Notes and Queries. 
e cases scarcely reaches 90 gals., while it 18 hand. I entirely agree with you in regard to putting Erratum. The grain elevator at Highland 
: nearer 25. This includes laundry, baths and water meters in dwellings. 1 do not believe in charging ” dj aeridh ba ae 
hold uses excepting lawn sprinkling, and all for water according to meter for domestic purposes, or OneG 1 the articn me War ae 
i ae : 1 ts call d actnia With for use in dwellings or tenements. I examined the mat- tem of concrete construction « i270 
inde flat rate scale. In college dormitories with ter very carefully over a year ago and came to that june 15 of 30.000 bushel weity ead of 15,000 
tion of use in rooms, closets, shower baths, conclusion, and I see no reason to depart from it. finite’ 
much probable waste, tests of several build- If heads of houses had to pay for water according to °US#©'s 
é eth steliats Gach. showed meter, they would be uneasy when their wives and 4 
g ing from 45 to 90 stu eute each, showe = children took baths, for such is human nature. The WHY STEEL IS IMPORTED wr 
laily consumption of about 50 gals. per capita. result would be discomfort and uncleanliness. Every 1Y STEEL Is | VERE ' : 
mit. oy tests made eight years ago yielded practicall one would hesitate to take a bath sooner than add to bility Tests’’ in the ‘“‘Zeitschrift des Ot I 
z sul If w . - pote f > . 7 the household expense. This would be particularly so Ingenieur und Architekten Vereines,”"’ of June 2, 191 
result. we assume a family of six persons among the poor and people of moderate means ret sabe te Rana 
> gals. per day a common meter rate would re- I believe in getting an inexhaustible source of water H Pudor gives an _ ingeniously-rea —_ , 
about 3 cts. per day for the family, which supply and letting every one use all the water he or about the Singer Building New York City, as follow 
; vaistiawatiee tees: th th di Get-rat she wants for washing and bathing and domestic pur a my . ry — 
i be considerably less an e ordinary at-rate poses. That is necessary to keep the community clean The core of the que ion of lurab ity 1 th natte 
rge where the usual sanitary fixtures are in use; and in a good sanitary condition. Tell your associa of good a , The the mace ot Mae 
g bout $11 per year as against $16 to $18. But tion to stick to this. Sincerely yours, Building in — ork bought the steel fram 
i A ; W. J. Gaynor, Mayor building in Germany, not use hey 4 
vns charge lower meter rates than 20 cts. per Did it - \ ’ good steel] in America, but becau he work: 
1.000 s., on which the above result is based. How- [Did i 5 — occur to Mayor Gaynor that where there is not as reliable 
eve may be, our consumers, who are especially a great city like New York is concerned, there is The boom times preceding the 1{”7 pa 
well ormed on matters of personal hygiene, would no such thing as an “inexhaustible source of to answer for, but that they should have led 
g have smaller bills by meter rate than they are water supply’’? Chicago has the whole of Lake above paragraph is really unexpected 





Fig: t: 


UNLOADING CHUTE IN PLACE ON A GONDOLA CAR. FIG. 2. DUMPING CHUTE IN A PARTLY EMPTIED GONDOLA 


CHUTE BEING RAISED TO DUMPING POSITION. 


now paying by the system of charges for the fixtures 








used, assuming no waste in either case. 
In conclusion, supposing that closets and bath-tubs 
are essential sanitary conditions for the family economy, 





we have proved that meter rates do not curtail the 
legitimate use of water, while they do reduce the cost 
to the consumer. 
Robert Fletcher, Mem. Am. Soc.”C. E. 
Director of Thayer School of Civil Eng. 
Pres. Hanover, N. H., Water Works Co. 
Nyack, N. Y., June 12, 1911. 
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The Introduction of Water Meters in New York 
City. 


‘ir: It is hard to understand how any one, after 
ng the article advocating the introduction of water 
ers in New York City, in your issue of June 8, can 
ve that the use of meters is not absolutely necessary 
ooner or later, in order to reduce the large wastage of 


walcr which is undoubtedly constantly going on. There 
re organizations of property owners, however, who 
‘re selfishly opposing the introduction of meters. Past 


it is essential for public-spirited citizens to or- 
fa: ze in order to keep before the public questions of 
moment, such as this question of the city’s water- 
ly, and in order to secure intelligent and effective 

no from the public authorities. 
would suggest, therefore, that you address an ap- 
to the Merchants’ Association and to the Chamber 
sommerte, who have heretofore taken some interest 


rience has proved that with our form of govern- ~ 


Michigan to draw on for a water supply, but dur 
ing the recent heated term in Chicago there were 
large sections of the city where the people com- 
plained of inability to secure any water from 
their house faucets during certain hours of the 
day. 

Mayor Gaynor made an excellent beginning by 
bringing into the water department at the out- 
set of his administration, the man who had 
made a national reputation among water supply 
engineers by putting the water-works of Cleve- 
land on a business basis by the universal instal- 
lation of water meters. But Mayor Gaynor failed 
to stand by his appointee and now sets up his 
own opinion against that of experts in this field. 
He “examined the matter very carefully a year 
ago and does not believe in charging for water 
according to meter,” because “everyone would 
hesitate to take a bath.” 

This sounds like the nonsensical deliverances 
with which the.Philadelphia politicians used to 
regale the public in the years when they were 
trying to wreck the city’s water supply system 
financially in order to gain public consent to the 
scheme to turn it over to a private corporation. 
We expected better things of Mayor Gaynor. 

That his ill-considered utterance is attracting 
attention and arousing criticism beyond the bor- 
ders of New York City is evidenced by a letter 
which we have received from one of the fore- 





A Dumping Chute for Unloading Coal and 
Broken Stone.* 


The device shown in the accompanying figures 
has recently been put on the market to facilit 
the unloading of coal, broken stone and similar 
materials from open cars. It consists of a small 
chute or car which runs on a rail frame placed 
across the sides of the gondola car or with one 
end on the top rail. The coal or stone is shov- 
eled into the chute which, when full, is 
drawn over or up to the dumping edge of the 
gondola, with an attached winch. The contents 


can be discharged into a waiting wagon without 
waste, the spilling angle being controlled at 
dumping winch. 

The advantages of such a device in 
time and labor seen to be in (1) 
the necessity of keeping a wagon waiting during 
the time between the first and last shovelfuls of 
a load, and (2) reducing the labor and waste in 


the 


Saving of 


are removing 


shoveling over the edge of the gondola into a 
wagon. This unloading device is light enough, 
so that it can be raised into place, or shifted 


from one car to another, by two men. It 
ily taken apart for shipment. The manufacturer 
is the Stephens-Adamson Mfg. Co., of 
Til. 


is eas- 


Aurora, 


*Arranged from information supplied by the Stephens- 
Adamson Mfg. Co., Aurora, II! 
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Anaual Convention of the American Railway 
Master Mechanics’ Association. 


The 44th annual convention of the American 


” Railway Master Mechanics’ Association was held 


it Atlantic City, N. J., June 14-16, in connection 
with the Master Car Builders’ Association’s con- 
vention, held June 19-21, and the annually grow- 
ng mechanical machinery and appliance exhibi- 
tion which has for years accompanied these two 
conventions. This is the sixth consecutive year 
that the conventions have been sheld at this 
location, which is so admirably suited for such a 
gathering, demanding extensive hotel accommo-= 
dations, a cool meeting place and a large exhibi- 
tion area. 

The attendance on the meetings of the Master 
Mechanics’ Association was about normal, that 
is there were probably 300 men present at each 
of the three four-hour sessions, but it seemed 
that there was a somewhat wider discussion of 
the various topics and that contrary to the 
usual custom at this and similar conventions, 
the floor was not taken exclusively by a few 
men, competent and willing to discuss the sub- 
jects in hand, but that more of the younger and 
less-widely known members were in evidence. 

The secretary’s and treasurer’s reports showed 
that the association was in a prosperous con- 
dition. The consolidation of the American Rail- 
way Master Mechanics’ Association with the 
Master Car Builders’ Association into one rail- 
way mechanical association, so actively urged 
these past two years, was noted only by a Com- 
mittee appointed last year which reported that 
the best advice was that such a consolidation 
would be strictly legal, thus overcoming some 
doubts that were expressed last year. 

Besides the President’s address there were 19 
Committee reports presented in more or less de- 
tail and one individual paper read and discussed, 


President's Address. 

The President (C. E. Fuller, Union Pacific 
R. R.) called attention to the numerous state and 
federal laws which had been enacted during the 
year past and recommended two things in re- 
gard to them, (1) that there be an effort made 
to harmonize the state and federal laws to a 
greater degree than now exists and (2) that the 
railways straightway set about carrying out the 
sprit and the letter of these laws so as to show 
to the various railway commissions a willingness 
to do all that is required. Further, Mr. Fuller 
recommended a closer observance by the rail- 
ways of the rules and practices recommended 
by the Association, so that that unity in which 
there is strength might be more apparent in the 
mechanical departments of our railways. He 
deprecated the present popular clamor for “effi- 
ciency” in railway operations, saying that such 
efficiency has always been the watchword of 
the mechanical departments and that none of 
the present-day nostrums would add to it. In 
detailed recommendations he suggested the ad- 
visability of the Association taking up the ap- 
prentice question through a proper committee, 
and the establishment of a technical bureau in 
the Association for the purposes of study and 
advice to members. Finally, he advocated the 
early consolidation of the Master Mechanics’ and 
the Master Car Builders’ Associations. 


Individual Paper. 

SUPERHEATER LOCOMOTIVES.—For two 
years past Prof. W. F. M. Goss and his suc- 
cessor at Purdue University, Prof. C. H. Ben- 
jamin, with Prof. L. E. Endsley have presented 
papers at this convention on tests of locomotives 
equipped with superheaters. These tests have 
seemed to show a_progressiv« improvement in 
the efficiency of the locomotive with an increase 
of superheat It was also apparent that this 
improvement in the efficiency had not reached a 
maximum under the degree of superheat then 
used—about 200°, The tests this year were 
undertaken by Profs. Benjamin and Endsley to 
investigate the effect of a higher degree of super- 
heat, say, from 200° to 275°, upon this improve- 
ment and also to find out,'if possible, whether 
there would be any difficulty with the lubrica- 
ion of the slide valve under these high condi- 
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tions of superheat, as was predicted on the floor 
of the convention last year. 

The same locomotive was used in the present 
tests as in the ones previously reported except 
that instead of a Cole superheater being used, 
with heating surfaces varied from 109 to 193 sq. 
ft.. a Schmitt superheater was installed, with a 
heating surface of 324 sq. ft. Following the 
method primarily adopted, the tests on the 
Schmitt superheater were run at 200, 160 and 
120 lbs. pressure and with degrees of superheat 
running between 200° and 240°. It was found 
that the needed lubrication of the slide valves 
was no greater under this high superheat than 
under the lower degree used in the other tests. 
It was also found that in steam consumption, 
water consumption and coal consumption the 
Schmitt test, with the high degree of superheat 
is lower than either saturated steam or any of 
the other lower degrees of superheat as developed 
by the Cole superheater in the previous tests. 
These investigations, taken as a whole, show 
that the lower degrees of superheating save 
So little in fuel consumption as to make their 
use hardly worth while. In conclusion the 
authors state: 


A locomotive equipped with a superheater giving from 
200° to 240° of superheat will, during the time of run- 
ning, effect a saving in coal consumption of from 20 
to 30% over that of the same locomotive using saturated 
steam 

It would seem that the total gain in efficiency which 
could be obtained from superheat in a locomotive would 
not be reached until the temperature became too high 
for practical purposes. 

Prof. Arthur Wood (Pennsylvania State Col- 
lege) called attention to the fact that the econ- 
omy data of the tests were based entirely on 
the coal consumption per indicated horse-power 
and did not take into account the possible extra 
depreciation of the equipment for a superheated 
locomotive. Prof. Endsley replied that this was 
impossible to discover by a test on the one loco- 
motive available at the laboratory, but would 
have to be left to tests on a number of working 
locomotives in service, 


Committee Reports. 
MECHANICAL STOKERS. — The standing 
committee On mechanical stokers gave some 
short notes on seven different stokers and re- 

ported upon the subject as follows: 


The Committee feels fully justified in expressing the 
opinion that such progress has been madé in the devel- 
opment of mechanical stokers to warrant railroads in- 
stalling a limited number upon large locomotives at 
least, and thus lend their aid in the perfection of a de- 
vice which the Committee has concluded is a necessary 
appliance to heavy tractive-power locomotives, when 
such locomotives are called upon to exert their full ca- 
pacity for a prolonged period 

The large locomotives at present being constructed 
would unquestionably render service nearer their maxi- 
mum capacity if the firing were mechanical, and the 
Committee is of the opinion that it behooves the mem- 
bers of this Association to participate actively by utiliz- 
ing such stokers as have been developed, and, by 
actual application, assist in the solving of the many 
problems which must naturally present themselves dur- 
ing practical operation. 

The benefits to be derived might properly be again 
referred to viz.: 

Utilization of the maximum boiler capacity of locomo- 
tives; 

Reduction of black smoke, because of the possibility 
of maintaining a thin, level fire; 

Application of coal in more minute quantities; 

Improved life of flues and fire boxes; 

The reduced labor required should make the positions 
of firemen more attractive, which will carry therewith 
obvious benefits to the railroads. 

The requirements for mechanical stokers, as recom- 
mended by your committee, in brief, are: 

They should be capable -of firing coal in excess of the 
maximum requirements of the locomotive; 

The fire-box door should be free of any attachment 
which would prevent the fireman from giving such at- 
tention as fires may require; : 

They should be entirely mechanical from tender to 
grate; 

They should be capable of handling bituminous run-of- 
mine coal, which will include a coal crusher, mechan- 
ically operated, on the tender; 

They should distribute the coal in the fire-box in such 
a manner as to call for no assistance from the fireman 
other than regulation of supply and possibly the adjust- 
ment of the mechanical appliances for distribution; 

They should maintain an ideal fire for economic coal 
consumption without emission of black smoke in ob- 
jectionable quantities; 

They should be reliable in service 


This report does not include any tests comparing effi- 
ciency of mechanical stokers to hand firing, as the Com- 
mittee believes that mechanical stokers must be made 
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flexible and reliable machines before any p 
improved economy in fuel consumption ma 
pected. 

Tests comparing inferior fuel used with 
stokers to regular supply for hand firing, 
advantage of difference in present fuel valu: 
not be accepted as proof of economy, as such 
would not maintain with the extension to 
ciable number of mechanical stokers. 

The progress during the past year has been 
marked to lead the Committee to believe 
present a final report at the next conventior 
least several of the stokers which have alr 
developed sufficiently to perform actual 
vice. 

There was some opposition to that part 
recommendations which demands that a 
should be entirely mechanical from ten 
grate, inasmuch as that requirement ex 
most of the stokers now under trial. 
members maintained that the developme: 
loading device was an easy mechanical! 
lem, which could be readily solved on 
firing portion of the stoker was perfected 
members of the committee, however, st 
their statement. Mr. George L. Fowler (it 
Age Gazette) stated that from his obse1 
of several good stokers under running 
tions, it was very easy to keep up stea 
them and the amount of smoke produc 
measurably lower than by hand firing 
main difficulty was that they seemed to 
much coal, due probably to the efforts 
tending fireman to work as hard as he had 
accustomed in hand firing. 

Mr. D. F. Crawford (Pennsylvania Line: 
originator of the Crawford stoker, stated 
was the intention to increase the coa 
sumption, but at the same time to increa 
power of the locomotive up to its capacit 
wanted every engine to burn enough coal to 
velop its power up to the adhesive rati 
then to increase the loads behind that engi: 
that limit. This is the true function of the me- 
chanical stoker, quite as much as to reduc 
cost, smoke and the labor of the fireman. 


LOCOMOTIVE WATER TREATMENT.—A 
committee appointed to consider the best meth- 
ods of treating corroding water which must 
used in locomotives when the density of traffi 
does not warrant the construction of large water 
treating plants, gave three designs of smal! way- 
side stations where soda ash or other comp 
may be mixed with the water. The us 
barium hydrate was suggested as a novelt it 
this is as yet so expensive as to be almost pro- 
hibitive, although the results from it are very 
good. 


LOCOMOTIVE FRAMES.—The Committee on 
Best Construction of Locomotive Frames found 
that little improvement in the proportion of 
breakages of these frames has been noted since 
the previous report of the Committee in I} 
Nearly every road reports a large number, on 
road as high as 39% of all engines pussing 
through its shops, and every road reports the 
failures to increase with the age of the locomo- 
tive. Aside from some minor considerations th 
recommendations of the Committee to r 
this defect is that all frames should be 
piece and be made of good cast steel, 
oughly cross-braced to reduce so far as poss 
the constant deflections that undoubtedly hast 
failure. 

SMOKE PREVENTION IN FIRING UP LOW 
MOTIVES.—The specfal committee on this 
ject presented a report which appears elsew 
in this issue. There was considerable interest 
the subject on account of the very stringent ! 
that are now being passed in many cities 
quiring all smoke from locomotives to be k 
down to a negligible amount. The general 
pression of opinion seemed to be that this ¢ 
not be absolutely secured when firing up an 
gine, but that the best results are reached by '! 
use of as much wood as possible and by not h 
rying the men. 

MAIN AND SIDE RODS, PISTON RODS AN! 
CROSS HEADS.—Two committees, one on M: 
and Side Rods and one on Formulas for Diamet 
of Piston Rods and Size of Cross Heads for Loc: 
motives, presented’ reports upon the design 
these respective details. Each report is basé 
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plies of a number of roads and contains 
thematical methods of figuring the parts 
.s drawings giving proper sizes. 
‘VE HOUSES.—The Committee on Repair 
t for Engine Houses in its report advo- 
vreater amount of time and money to be 
engine or roundhouses, in order that 
the necessary repairs be made there in- 
the main shop. Every day that a loco- 
nust be in the main shop means more 
iy’s loss of service for that locomotive, 
earnings of the locomotive for that lost 
ring the year would capitalize to a very 
unt which might economically be spent 
equipment of the engine houses, where 
tr k could be carried on in much less time 
ae the main shop. Reduced to a summary 
meclusions are as follows: 
ying the requirements houses, de 
the kind of work to prepare for and-the re 
needed, the following points should 


of engine 
r eyuipment be 
mind: 

tives should be held 
a time as possible. 
tives should be kept as near 100% 


out of service for repairs 


efficiency as 


t on earnings of time saved by repairs made at 
yuses. 
t on engine efficiency of made at 


repairs en 


I maller fixed charges for repairs made at the 
suse compared with those at the main shop 
ffect of storeroom stocks on engine earnings 
house men should have ideals and methods 
fferent from those of shop men. 

nportant that engine-house conditions and facil- 

wuld be attractive and convenient to get and 

keoy | men and increase their efficiency. 

I e conclusions be generalized in the statement 
omotive repairs and facilities at engine 
ire warranted when they will result in increased 

more or 
tained from a given number of locomotives 
- LUBRICATION OF LOCOMOTIVE CYLIN- 
: After a thorough investigation of the 
nditions on the various railways of this coun- 
committee on this subject concluded 
hydrostatic-feed lubricator is the most 
now in use for lubricating 


for the following reasons: 


can 
repair 
service 


either because of better engine 


DERS 


try, th 

the 

satisfactory device 
1otive eylinders, 

1) Familiarity with care and operation by the differ- 
ent classes of labor whose duties are in connection with 

2) Simplicity of design and substantial in construc- 
on; the operating parts being better protected from dis- 
‘ rrangement or breakage 
accurate regulation of the amount of oil 
applied to the valves and cylinders under the varying 
condit of service performed by the locomotive at 
erent speeds and points of cut-off. 

Less complication in construction and attachments, 
i corresponding lower expense of maintenance. 

f Although the experience of the hydrostatic-feed 
e lubricator with superheated locomotives has not 
4 been extensive, the experience so far seems to 
ie show that it is equally effective there. No defi- 
nite recommendation should be made until the 
behavior is fully observed. 

TIRE CONTOUR.—This committee, after an 
investigation of general practice, recommended 
the use of the M. C. B. 1909 contour for all flanged 
‘ steel or steel-tired wheels on engine trucks, 
r- tender trucks, driving wheels and trailing wheels 
le ind included in its report drawings showing the 
reper contour. There was some objection to 
his recommendation, mainly on the ground that 
) the contour showed too high a maximum flange 

depth (1% ins.) end too excessive a taper (1 in 
20). These sizes were thought to be hold-overs 
irom cast-iron practice which could readily be re- 
ed in the steel wheel. It was therefore de- 

1 that the committee should be continued to 
k into these matters. 

STEEL TIRES.--This committee had not had 
ficient time to prepare a full report, but did 
resent a preliminary report embodying recom- 

dations for the manufacture of steel tires. 
Se recommendations provide for the chemical 
stituency of the tires, their physical proper- 


4 more 


ons 


7 


I 
t 


n 


J] “es and the tests which they should successfully 
iergo. The most important feature of the test 
s the drop test, which may be called for by the 
lway. 
"LANGE LUBRICATION.—This committee set 








t to determine to what extent trouble from 
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flange wear of locomotive tires is experienced 
the lubricants and means of applying them which 
are in use, and the effectiveness of lubricatior 
in overcoming flange wear It was found that 
the loss from this cause is most excessive 1d 
that great savings have been made by the use o! 
flange lubricators Tables were given showing 
the extent of these losses and savings, in both 
cash value and in total mileage, as reported by 
several roads. A number of methods of lubr 


cating the flanges were given, 
and description, though no particular 
or device was recommended. 

LOCOMOTIVE BOILERS 
PLIANCES.—The two committees these re 
spective subjects had about the duty to 
perform, viz., to prepare standards to be adopted 
the various railways to the require 
ments of the recently enacted federal laws regu 


both in drawings 
by method 
AND SAFETY 
on 


AP 


same 


by meet 


lating the safety appliances on all locomotives 
and ordering a federal inspection of all locomo 
tive boilers It is the intention of the railways 
to make every effort to meet the wishes of the 


government 
standards 

very likely 
the country. 


in this respect, and to that end the 
recommended by the committees 
to be adopted all of the roads 
The safety appliance report is con- 
cerned entirely with details of the 
tion of hand holds, coupling rods, 
will meet the ideas of the government inspectors 


are 


of 


by 
design, loca 
such ete., as 
The boiler inspection report is devoted chiefly to 
a consideration of the mechanism of the reports 
that is, the outlining of the various blanks to be 
filled in, their replacement 
of inspection, etc. Both 


on the engines, method 


reports were arrived at 


after conferences between the committees and 
representatives of the Interstate Commerce Com 
mission and of the employees 

As noted by the President, there is now som 
confusion between various state laws and the 
federal law, and it is hoped that legislation will 
remove this in the near future 

OTHER COMMITTEES.—Last year, upon the 


recommendation of the President, a 
known “The Advisory Technical Committee’ 
Was appointed to have the initiative in all pub 
lic matters that should be brought to the atten 


committe 


as 


tion of the Association, or in which the Asso 
ciation should take action. This committee has 
not made any definite advance during the year 
but reported progress, with an indication that 
it would have some real work to do in the en- 
suing year. The report of the Committee on 
Safety Valves, being too late for consideration 
by the Executive Committee, was held over for 
another year. The Committee on Consolidation 


reported as noted above. The Committee on Re- 
vision of Standards made no report. The Com- 
mittee on Minimum Requirements for Headlights 
reported that it had collected 
terial on this subject, both as 
tests, but that the material 
that it thought best to hold 
another year. 


considerable ma- 
to practice and 
was conflicting 
over the report 


sO 


for 


Officers. 

The following officers were elected for the en- 

suing year, the usual rule of promotion being 
followed: President, H. T. Bentley (Asst. Supt. 
of Motive Power, Chicago & Northwestern Ry.); 
Ist Vice-Pres., D. F. Crawford (Gen. Supt 
Motive Power, Pennsylvania Lines); 2d Vice- 
Pres., T. Rumney (Mechanical Supt., Erie R. R.): 
3d Vice-Pres., D. R. MacBain (Supt. Motive 
Power, Lake Shore & Michigan Southern Ry.): 
Treasurer, Angus Sinclair. The Secretary is Mr 
Jos. W. Taylor, 390 Old Colony Bldg., 


Til. 


Chicago, 


—_————< oe 

THE CLEVELAND RY., Cleveland, Ohio, on June 1 
began operation on a straight 3-ct. fare basis inside the 
city limits, virtually eliminating the charge of 1 ct. for 
transfers. This was done in response to an order from 
the City Council and a notice from the city’s street-rail 


way commissioner that the interest fund had reached 
$700,000. Under the operating ordinance such action 
had to follow the notice. (See Eng. News, March 10 
and April 28, 1910.) The order was obeyed but under 
protest that ‘‘maintenance reserve’’ and ‘operating ex 
pense” allowances showed ‘“‘shortages’’ of $264,000 and 
$121,000, respectively, making a ‘‘total shortage’’ of 


$385,000 instead of any surplus. While the 
for transfers is still imposed, a rebatd¢ of 1 ct 
oa use of the transfer ticket. 


l-ct. charge 
is secured 
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Smoke-Preventing Devices for Firing Up 
Locomotives at Terminals. * 
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by means of wood or alone | en tried by many 
roads, but abandoned when was yund that the ame 
results could be obtained b iddin tuminou ’ 
earefully to wood fire after the temperature ‘ 
fire-box had beer omewhat raised 
In general the conclusior s, that although there are 
many devices for reducing th imount ¢ moke from 
ocomotives§ after eam i 1 and eng i 
working, and while it po ¢ y grea and at 
tention on the part of the roundhou ores » redu 
the amount of smoke emitted during { nd, at the 
same time we find no practical way to entire elin ate 
all smoke while firing up locomotive it term 
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THE BRIDGE OVER THE CULEBRA CUT AT EM 
pire projected some month Zo s not to be bu 
Preliminary estimates showed that the structure would 
have to be put at very great heigh ‘ te 
the masts o th largest vessels wh might p 
through the canal rhe necessary leng of an and 
dimensions for a bridge of such a heig! nd the « 
of the long approaches necessary to reach it, would 
make the structure enormously expensive The traff 
which would pass over the bridge, moreover, would be 
extremely ma and nasmuch as the width o : 
inal where it enters the Culebra cu only some 5) 
ft., the simplest and by far the cheapest method o 
giving transit facilities across the canal wil be 
ferry-boat and car transfer A there are neither 


waves in the canal and the distance 
ferry 


current 


is extremely 


nor 


short, such boats 


powered and 


*Report of committee presented to the annual conven 
tion of the American Railway Master Mechanics’ Asso 
ciation, Atlantic City, N. J., June 14-18, 1911 
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Power Plant of the New Transatlantic 
Steamship “Olympic.” 


The new steamship “Olympic,” of the White 
Star Line, was launched at Belfast, Ireland, 
from the Harland & Wolff yard Oct. 20, 1910, 
and sailed on her initial voyage from South- 
ampton to New York on June 14, 1911, arriving 
at New York June 21. This vessel, nearly 8S3 
ft. long over all, is the largest now in commis- 
sion—she is about 90 ft. longer than the 
‘“‘Mauretania’”—but the keel of a still larger ship 
was laid at Stettin, Germany, for the Hamburg- 
American Line some six months ago. The first 
keel plate of the “Olympic” was laid in De- 
cember, 1908, 20 months before she was launched. 

The following table, taken from a long de- 
scriptive article in “Engineering” (London), 
issue of Oct. 21, 1910, shows the “Olympic’s” 
principal dimensions: 

Length over all . 8&2 ft. 9 ins. 
Length between perpendi 850 ft. 
Breadth, extreme .........-. 2 ft. 
Depth, molded ..... M4 ft. Bins 
Total height from keel - 104 ft. 
Gross tonnage ....... a7 45,000 tons 
Cpe OEY: 36S 42d sa ck aoe 34 ft. 6 ins 
Displacement at load draft............ 4 About 60,009 tons 
Indicated horse-power of reciprocating engines... 30,000 
Shaft horse-power of turbine engine.. 16,000 
Speed ie cipi Seuwsincehs 00000 s8Vhe RY ct cekeineee Gee 

Her sister ship, the “Titanic,’”’” which was 
launched May 31, has approximately the same 
dimensions. It will be noted that no attempt 
has been made to equal or excel the high speed 
of the “Mauretania” and “lLusitania.’”’ The 
White Star liners have fuller lines than the 
Cunarders and have little more than three-fifths 
their horse-power. 


Machinery. 

The “Olympic” is propelled by a combination 
of two reciprocating steam engines and one low- 
pressure turbine. There are three screw pro- 
pellers, and the two outer or wing propellers are 
driven by the reciprocating engines while the 
turbine, working on the exhaust steam from the 
main engines, drives the middle propeller shaft. 
The reciprocating engines are of the four-cylin- 
der triple-expansion type taking steam at 215 
Ibs. per sq. in. and are run at about 75 r. p. m. 
The exhaust-steam turbine is of the Parsons 
type, designed to take steam at about 9 Ibs. ab- 
solute, expanding down.-to 1 lb. absolute. It is 
run at 165 r. p. m. Further details of the 
ship’s power plant and machinery are abstracted 
below from the Engineering Supplement of the 
London ‘Times.” 

THE MAIN ENGINES.—The high-pressure cylinder is 
54 ins. in diameter, the intermediate-pressure 84 ins., and 
the two low-pressure each 97 ins., the stroke being 75 
ins Steam is supplied at 215 Ibs. per sq. in., and is 
exhausted at about 9 lbs. absolute. The crank and thrust 
shafts are 27 ins. in diameter, bored with a 9-in. hole, 
the line-shaft 26% ins., and the tail-shaft 28% ins., the 
hole in the two latter being 12 in To facilitate repairs 
there is a loose coupling on the tail-shaft, enabling it to 
be withdrawn from the stern The propellers, 23 -t. 
6 ins. in diameter, have a cast-steel boss and three 
bronze blades. 

The exhaust turbine, which is placed in a separate en- 
gine-room abaft of the reciprocating engine-room and 
separated from it by a watertight bulkhead, receives 
steam at 9 Ibs. absolute and expands it down to 1 Ib. 
absolute, the condensing plant being designed to attain 
a vacuum of 28% ins. (barometer 30 ins.), with circu- 
lating water at 55° to 60° F. The rotor, built up of 
steel forgings, weighs about 130 tons, and has a 
diameter of 12 ft The blades, ranging in length be- 
tween 18 ins. and 25% ins., are built on the segmental 
principle, laced on wire through the blades and distance 
pieces at the roots, and with binding soldered on the 
edge. The length between the extreme edges of the first 
and last ring of blades is 13 ft. 8 ins. The propeller, 
connected by a turbine-shaft 20% ins. in diameter and 
a tail-shaft 22% ins., each bored with a 10-in. hole, is 
built of solid manganese bronze, with four blades, its 
diameter being 16 ft. 6 ins. 

CONDENSING PLANT.—There is no astern turbine, 
the center shaft being put out of action when the ship 
is being manoeuvred. In that case the steam from 
the reciprocating engines is sent direct to the con- 
densers by means of change-valves which shut it off from 
the turbine The condensers are of pear shape, such 
as has been used for some time on all ships built hy 
Messrs. Harland and Wolff, which has the advantage of 
concentrating the tube surface at the point where the 
largest volume of steam is admitted. There are four 
sets of gunmetal circulating pumps, two for the port and 
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two for the starboard condensers, with 29-in. inlet 
pipes, all driven by compound engines. Each condenser 
has two sets of air pumps of the dual type, both air 
and water barrels being 36 ins. in diameter, with a 
stroke of 21 ins. The water from each condenser passes 
into a feed tank, and then drains into a control tank, 
whence it is drawn by the hot-well pumps and discharged 
through a surface heater to a contact heater placed 
high on the engihe bulkhead. The surface heater takes 
the exhaust from the electric engines for heating the 
feed, while the contact heater utilizes the exhaust from 
the other auxiliaries for the same purpose. The water 
from the contact heater gravitates. to the main-feed 
pumps, of which there are two pairs on each side of the 
reciprocating engine-room. They have a diameter of 
14 ins., with a stroke of 28 ins., and steam cylinders 19 
ins. in diameter. Two pairs are sufficient to feed the 
whole of the boilers. 

REFRIGERATION AND ELECTRICITY.—The refrig- 
erating machinery, which is arranged on the port side of 
the reciprocating engine-room, where it is readily under 
the observation of the engineers, consists of two hori- 
zontal duplex carbonic acid machines, each of which 
combines two complete units capable of independent 
working, so that actually four refrigerating units are 
provided. Each machine has its own steam surface con- 
denser, brass circulating pump, and air and feed pumps, 
and there is a duplex brass-ended water pump to serve 
as a stand-by. The evaporators are correspondingly di- 
vided into four units, and are placed in an insulated 
recess above the machines at the orlop deck level, at 
which level also are the brine pumps, three in number, 
with interchangeable connections. The brine return tanks 
are still higher, immediately above the evaporators. The 
brine circulation is on the open return system, with 
separate flow and return on each circuit. The circuits 
are of moderate length, and are interlaced in the cham- 
bers to secure even distribution of the cooling effect, 
even in the remote contingency of one section becoming 
blocked. 5 

For generating electric energy there are four 400-KW. 
dynamos, arranged at tank top level in a separate 
watertight compartment aft of the turbine-room, be- 
tween the central and the wing propeller shafts. Each 
is directly coupled to a 580-HP. vertical three-crank 
compound engine running at 325 r. p. m., the high-pres- 
sure cylinder being 17 ins. in diameter and the two low- 
pressure 20 ins. They receive steam at 185 Ibs. per 
sq. in., and exhaust either into a surface heater—which 
is the usual sea-going condition—or into the condenser. 
In addition, there are two emergency 30-KW. dynamo. 
placed in a recess off the turbine-room at saloon deck 
level, well above the water-line. The engines of these 
are similar to those of the main sets, but are of the 
two-crank type, and they can be furnished with steam 
from one of several boiler-rooms. The current, which is 
generated at 100 volts, is distributed on the single wire 
system, and is controlled from a main switchboard in the 
electric engine-room. Electricity is employed not only 
for lighting and heating, but also for driving no fewer 
than 75 Sirocco fans for ventilation, in addition to 
numerous electric cranes and winches for cargo purposes. 

STEAM GENERATING PLANT.—The boilers, 29 in 
number, and all but five double-ended, measuring 20 ft. 
long by 15 ft. 9 ins. in diameter, are disposed in six 
watertight compartments, each of which except the for- 
ward one holds five athwartship. The five single-ended 
boilers, which are 11 ft, 9 ins. long, and also 15 ft. 9 
ins. in diameter, are placed in the compartment nearest 
the machinery space and are arranged to be available 
for the auxiliary machinery while the ship is in port, 
as well as for the general steam supply when she is at 
sea. Two boilers in each of two other compartments, how- 
ever, have separate steam leads to the auxiliary machin- 
ery, including the electric light engines. 

In regard to stoking, the coal is first shipped in a 
main burker between decks immediately within the skin 
of the ship, and is thence distributed into bunkers ar- 
ranged at stokehold level, athwart the ship. This ar- 
rangement enables each stoker to take his coal practi- 
cally from the bunker door, the bunkers being situated 
on each side of the main bulkheads, and therefore im- 
mediately in front of the furnaces. 

In each of the boiler compartments there is a large 
duplex pump placed in a separate room, where it is pro- 
tected from dust. These pumps work the ash-ejectors, 
circulate or feed the boilers as required, and can also 
be used for pumping the bilges, except in three of the 
compartments where there are independent ballast pumps 
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FREIGHT TRANSPORTATION WITHIN CITIES must 
be furnished by railway companies, according to a de- 
cision of the State Railroad Commission of Ohio. This 
decision reverses the practice of most railways, which 
have hitherto refused to make reasonable rates for 
freight service to and from points within a city’s limits. 
Under this decision such service must be rendered by 
the railways if desired and is subject to rate regula- 
tion. The case in which the question was tested was 
brought by the Akron Gravel & Sand Co. against the 
Baltimore & Ohio and Erie railways, 
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Investigation of the Martins Creek Ac 
on the Pennsylvania R. R. by the N 
Jersey Public Utility Commissio; 


The accident April 29 near Martins Cr, 
tion, N. J., on the Belvidere division 
Pennsylvania R. R., has been inve- 
jointly by the Interstate Commerce Com 
and the newly created Board of Pub) 
Commissioners of New Jersey. This ace 
which a brief account was published in o 
of May 4, p. 549, caused the death of twe! 
sons and the injury of 101 others. T: 
wrecked was a Delaware, Lackawanna & 
ern R. R. excursion train bound from Utica 
to Washington, D. C. It was derailed at 
where repairs were being made to the t; 

The wreckage was consumed by 
Spreading fire which was fed by escapir 
from the tanks of the car lighting 
Some of the cars were lighted by acetyl] 
it was rumored that the derailment its 
caused by the explosion of one of the a 
tanks, The report of the Public Utilit: 
mission, however, with which the Int 
Commerce Commission concurs, exone) 
acetylene system from all direct blame 
wreck, which is ascribed to the conditi 
track. An abstract of the Public Utilit, 
mission’s report follows: 


The derailed train was the second section 
ger train No. 573 and consisted of Pennsylvan 
No. 3169, Delaware, Lackawanna & We hain 
tion car No. 706, Delaware, Lackawanna & 
coaches Nos. 84, 100 and 85, and Delaware, Lac} 

& Western dining car No 458, in the order named 
the cars were of wooden construction with ves 
steel platforms. Coach No. 100 was lighted with 
gas and dining car No. 458 was lighted with ace 
and equipped with an axle-generator for el 
The other cars were lighted with Pintsch ga 

The train was enroute from Utica, N. Y., 
ington, D. C., with 168 passengers and two tour 
it left Manunka Chunk at 2.40 p. m., and wa 
at about 2.56 p. m. The engineman, conductor 
gegeman received injuries from which they 
and the fireman was seriously injured. 

The derailment was immediately followed 
caused by the ignition of gas, evidently from 
in the gas tank under the third coach (No. 1()) 
as from the escaping gas from the gas tanks 
other cars, which had their connections br 
permitted gas to escape. All cars were totally 
by fire. The gas tank under the dining car «y 
several hours after the wreck, due to heat 
burning cars. 

On the morning of April 29, acting under th 
tions of the Supervisor of the Belvidere divi 
Pennsylvania R. R., the section foreman with 
17 men was engaged in throwing, realining an 
ing the curve south of the Ferry Crossing, al 
tenths of a mile south of Martins Creek statio: 
line stakes that had been set some months befo 
track at this point runs almost directly north and 
with about 0.5% grade toward the south. The 
about 2%4° and has a superelevation of about 5 
the east or outside rail. The track is laid w 
standard steel rails, which have been in ser 
years, and showed from \-in. to 4-in. wear on thr 
north of point of derailment. There were fro: 
two bad ties in the track for each rail length and t 
plates were used on each rail. Track is ballasied with 
gravel and cinders. 

The required work was to throw or shift the t: 
about two to nine inches, at different points, { 
tance of about 1,000 ft. The ballast was remoy 
the ends of the ties on the inside side of the cu 
the distance necessary to permit of the throw 
of the track to the proper alinement. After th: 
this track, by the use of bars and by easy sta 
from one to two inches at a time, to the proper 
ment, as indicated by the line stakes, the ends 0! 
ties were tamped up with shovels. The section for 
then lined up and surfaced the inside rail, and had 
tially lined up and surfaced the outside rail. 

The track, both north and south of, as well as 
point of derailment, had been thrown from two [0 
inches on the day of the accident. Track jacks 
used at different places on the curve in raising tra 
proper level. At the time of the accident the men 
engaged in filling up the center of the track and tan 
up under the ties with shovels at a point just imu 
ately north of the place where the derailment occur 
The track gage was not used at any time in doing t 
work, but the level board was used for the purpos 
arranging proper supereleyation and the necessary 
off leading to the same. During the forenoon, flag” 
were used to protect this track in both directions, 4 
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.on hour a flagman was used to protect against 
the north until about 1 p. m., the time of the 
the first section of No. 573, after which time 
was used. Three trains passed over this 
en 1 p. m. and the time of the wreck. Noone 
wever, was running at as high a speed as the 
iin 
esses of the accident say that 
rst. Some testified there was an explosion fol 
the crash of derailment; others that the crash 
immediately followed by an explo- 
the crash of derailment was all 
heard or saw. All agree as to the almost 
presence of fire. Testimony as to the condi- 
e gas-tank equipment disproves any theory of 
sion, On account of the fact that the gas tank 
No. 100, the one supposed to have exploded, 
punctured by some outside agency. 
mmittecs Of experts, selected by the Pennsy!- 
R. Co., made careful inquiry and investigation 
ti cause of the accident and agree as to it being a 
ra it of the forward trucks of the tender, and 
oe ractically as to where these trucks left the rail 
< sagree as to the cause of the derailment. One 
niiiee reported the derailment as evidently caused 
ee mbination of uneven and irregular track, the 
h ed of the wrecked train while passing over the 
nd the probable failure of the section men +o 


the cars were 


jent was 
ers say that 


\ yper superelevation on the curve, together with 
s run-off leading to the same, and sufficient bal- 
nst ends of ties on high side of curve. The 
mmittee reported that track condition was such 

as W i warrant them expressing the opinion that it was 


ause of the derailment. 
\ side expert,* who was on the ground May 2, 
data and making measurements as to the con 
the track both at the point of the accident and 
urve just nerth the accident, expresses the 
hat the cause of the derailment was the uneven 

gular condition of the track and the failure to 
ha roper superelevation on the curve and run-off 
ead to the same, causing the forward trucks of the 
ende » mount the rail, followed by the derailment of 
ier cars in the train. 


of 


track, being in loose condition, each train that 
passed over, prior to the accident, caused it to settle to 
such an extent that it became uneven and irregular and, 
the opinion of Inspector McKelvey, this caused the 
« wheels of the wrecked engine to mount the out- 
side rail, throwing the rails across the track and thus 
letting the entire train, with the exception of rear trucks 
of the dining car, off almost simultaneously. This theory 
ngthened by the fact that no one of the cars-was 
The train, running at a speed of about 50 
mi. per hr., was thrown down an embankment on the east 
side and outside of the curve, the engine, tender and 
first r of the train turning over on their sides, the re 
ng cars standing nearly upright. 


»ped. 


evidence shows that no throwing or alining was 
after the first section of No. 573 passed; but work 
of surfacing, tamping and filling between the ties was 
g done continuously until the arrival of the second 
The Board, under these conditions, concurs ‘n 
he opinion of Inspector McKelvey that the section fore 
man erred in judgment in not having the track in proper 
condition for the safe passage of second 573, which was 
runn at high speed. Under the circumstances he 
should have protected the same by a flag. 
CONCLUSIONS.—It is the conclusion of the Board and 
of the Interstate Commerce Commission, from the evi- 
Jence in this case, that the derailment was caused by an 
ineven, irregular and insecure condition of track, which 
would not permit a train to pass over it in safety, at a 
peed of from 50 to 60 mi. per hr., the rate at which this 
running. is 
is also concluded that this piece of track should 
have been protected by flag, until the work was com- 
pleted; that is, until the elevation of the high rail had 
been carried around the curve and properly run off at 


The 


loné 


bein 


section. 


ng 


‘rain was 


the same point where the surfacing had been run off 
on the lower rail, and ballast replaced against the ends 





the ties on the high side of the curve. 


rhe rule, as interpreted by an official of the Pennsy!- 
nia R. R. Co., does not require flag protection during 
rk of this character, and we believe such rule should 
so amended as to leave no doubt as to the require- 
nts of flag protection to all trains when the track is 
ng shifted, realined or thrown, or where such similar 


cure conditions of track exist. 


The fact that the cars in this train were of wooden 
struction, and that the lighting system used was gas, 
evidently responsible for the great loss of life and the 

‘al destruction of the train by fire. Had the cars been 
steel construction, or had electricity. been used as 
lighting system, it is certain the loss of life would 
have been so great, since many of those killed could 
ve been rescued except for the rapid spread of the 


mes. 





*John I. Reigel. of Scranton, Pa. Ele was gathering 


' aterial for a boo on train accidents, accwrding to press 


ports.—Ed. 





A FOREST FIRE IN JAPAN in Hokkaido province in 
the latter half of May is reported to have caused a tim- 
ber estimated at $5,000,000. A build- 
ings were destroyed. 


loss number of 
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WORK IN THE “MAINE” COFFERDAM Havana 
Harbor has progressed very favorably to date. Pumping 
has been carried out in stages of 5 ft., each level 
held for several days, and on June 20 the 
been lowered 15 ft. Leakage has not given any 
amount of difficulty. Gen. Bixby, who made an 
tion visit, is reported as expressing his 
the good performance of the cofferdam. 


in 


being 
had 
great 


inspec- 


water 


satisfaction at 


A DISASTROUS AEROPLANE RACE ‘trom Paris 
London and return was started on June 18, there being 
50 contestants, 38 civilians and 12 officers of the French 
Army assigned to the contest military duty. The 
start was made at the aviation field near Vincennes and 
three men, Capt. Princetau, Lendron, and Le Martin were 
killed soon after the starting. The first two were burned 
to death following the explosion of their engines or fuel 


to 


as 


tanks. The third had trouble with his steering gear and 
was dashed into a clump of trees and crushed by h 
engine. Eighteen contestants covered the first stage, to 
Liege, Belgium 
leila ceemiettnkticai 

THE CAUSE OF THE FLOOR COLLAPSE, which re- 
sulted in the deaths of four workmen on March 9, in 
an apartment house in the course of erection at 10 
East Sith St., New York City, was found by the coro 
ner’s inquest to be the premature removal! of the forms 
on the ground floor. These forms were removed two 
days before the accident to make place for a hoisting 
engine and boiler. The dimensions of the floor bay 
tmmediately above were 17 ft. 9% ins. x 25 ft. 11% ins 


and floor was built of the two-way concrete-and-tile con 
struction known as the Burchartz System, described in 
Engineering News, June 16, 1910. The finding of the 
coroner’s jury was substantially the same as the caus 
surmised in the description of the accident which was 
given in Engineering News of March 16, 111. The 
eight floors had been carried up in about two weeks 
In each of the large bays some twenty-odd posts had 
been placed to carry the weight of the floor above 
These rested upon planks with the idea of transmitting 
the loads to the steel frame. After the posts on the 
ground floor were removed, part of the top floor and the 
roof were added to the loads already on the posts. The 
first floor had been further weakened by cutting a 3-ft 
hole in the center of it for the smoke stack of the 
boiler. The coroner fixed the responsibility on the 
superintendent for the sub-contractor on concrete work, 
who had ordered the forms removed. 
ee 


THE NEW JERSEY PUBLIC-UTILITY COMMISSION 
on June 3 decided that the free transportation, on be 
half of a municipality without discrimination, of police 
men, firemen, and health-board inspectors was not 
garded as a violation of the utility law of 1911 which 
forbids the free transportation of ‘‘public officials.”’ 

——-- ——— @ ——-- 

THE ST. LOUIS MUNICIPAL BRIDGE over the Mis- 
sissippi River is progressing. About half of the piling 
for the falsework of the east span has been driven, and 
the hoisting towers for lifting the steel from the ma- 
terial track to the track on the bridge floor are nearly 


re- 





completed. It is expected that erection of the steel 
will be commenced late in July. 

Qe 
THE CHICAGO MUNICIPAL HARBOR project has 


been advanced a step by the action of Governor Deneen 
in signing the bill which authorizes the city to proceed 
with the building of an outer or lake-front harbor at 
any part of the lake front as soon as the city is able to 
provide the necessary funds to carry out the work. This 
bill goes into effect on July 1, and in the meantime a 
council committee is considering the question of location 
and plans. The best advantages appear to be afforded 
by the proposed location immediately north of the mouth 
of the river, where piers would be built projecting 
eastward from the shore, or southward from a main 
pier and breakwater marking the north limit of the 
harbor. Another bill was introduced in the legislature 
to empower the Sanitary District of Chicago to build an 
outer harbor in the event of the city being unable to 
raise the necessary funds for the work, but this was 
killed in the House. A bill for an inner harbor on Lake 
Calumet was passed by the legislature but was vetoed 
by the Governor on the grounds (1) that the location 
was fixed too definitely (in advance of engineering in- 
vestigation), (2) that it would be difficult of access, be- 
ing 4% miles inland and must be reached by a channel 
crossed by several railways; (3) that the project would 
delay the carrying out of the Sag drainage channel to 
the Main Drainage Canal; (4) that the cost is variously 
estimated at $7,000,000 to $18,000,000, and (5) that 
some of the leading engineers of the state are of opinion 
that an outer harbor rather than an inner harbor is 
needed for the commerce of the city of Chicago. 
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A PATENT DECISION ON EDISON GIANT Ol 
recently handed dow: y e I Ss. ¢ 1 ‘ ‘ 
western dis of New Y ‘ i Haze 
frin nent ) ight \ ( mer 
by the owner rf ‘ 1 t \ lity ) 
pate or these ro I I i 1 l 
he works of t Ed I i ( gz. New 
D -4, 1903, py pope ore vs) i ‘ 
Tomkins Cove Stone ( t New i 2 1} 
) 
pp deh) re ipad.e o eak ‘ z: 
oO educe hen t ‘ ‘ ey 
sist o A pair of irge » to & ft i 
fixed bearings, and driven by belt at hig peed, w 
surface is formed with inded | é k 
the impact of these kr eak ok I 
cision of Judge Hazel find 1a ‘ 1CCeSE 
struction of these rolls ivoived eritorious and te 
able novelty, notwithstanding the | r ex 
crushing rolls with irregular irfa Mr. T M 
tin, one of Edison ozrap is | ared 
stract of the decision rhe yw 
the nature of dé i 1 
A number of patents for crushers having roller are 
laimed by defendan to anticipate and lim he cla 
in controversy, but uch paten are inapplicable To 
bring together and adap jimension o 
such large proportions enclosed in a frame and provid 
ing means for periodically storing kine energy nd 
periodically expending as described in the pe 
tions, was invention of the hig! merit it was 
simply a question of changing e proportio ze Oo 
shape of the rolls New and nove 1dd ) i 
ing apparatus were made The prior cru 
ing rolls contained no helpfu uggest t he ale 
as to the manner of using kinetic energy to instar 
ously fracture heavy rock Aithoug the | x 
crushing roil with irreguiar urface ye i 1 ) 
were geared together and were not driven by a_ be 
opposite directions They were pable lelive 
blows to powerful rock mass¢« Indeed : 
absence in the rior art of the u of kine energy 
to secure the hammering action nece 1 to ik 
heavy material as contemplated by Edison ve 
; In the prior art ere no i osed any 
method or apparatus for iking wk | he medium 
of crushing rolls which are provided with } or 
projections and are driven siting They were | 
vided in most instances with teeth or ons on 
rolls which were geared together and function wa 
to compress, pinch or pick the teria o irate t 
particles The driving agent apparer I i I 
work of crushing he materia while in the patent 
under consideration there a distin leparture tt 
material being wholly crushed or broken by the energy 
of the knobs on the roll Although some of the 
elements of the claims in controversy were old ¢ 
found in the prior apparatuses, yet ich old elemer 
had never before been assembled or combined to use 
power stored in the rolls to break or rush rock n 
prior to the inventions in suit had such rock been broken 
or crushed by hammer blow from projections on the 
rolls driven by belt and rotating in opposite dire« 
a It is not enough to select sé para eleme 
from different devices and then without making a 
patentable change or improvement insist i lo the d 
fendants, that the patented structure might have en 
similarly constructed The claim are i to h 
a fair construction as will preserve to the ventor the 
fruits of his discovery 
The defendants’ roll in operation are substantially 
the same as those o omplainan having a like capa 
ity for crushing rock; they use the kine energy to 
break the material periodically dumped } e rol 
and in their operation perform the fu 
patents in suit and achieve the same result The method 
patent describes the mode of treatment of the rock y 
which it may be shattered and the serie teps to be 
taken in the transforming process 
The combination of elements by which the splendid 
results of breaking rock by blow jue ) e use of 
kinetic energy were atts *d undoubtedly involves the 
exercise of invention as nguished from mechanica 
skill. The prior art neither suggested the patentee 
method nor the apparatus by which the work could be 
done. 
n Sa 
AN EXTRAORDINARY LARGE CONTRACT for har 
bor works has been let by the Argentine Government 
the construction of the new port work it Bueno 
Aires, to Messrs. C. H. Walker & Co., Ltd., of London 
Eng. The amount involved nearly $27,000,000 id 
includes the reclamation of over 26) res of land, the 
construction of four new docks, with quay extending 
over 15,0) lin. ft. and warehouss yvertr about 100 
acres of floor space 
The reinforced-concrete portion of the work, to be 
executed by Messrs. Edmond Coignet, Ltd., under their 
system of construction, includes 14 large warehouses, 
20 sheds, 80 subways connecting the buildings, and a 
large number of grain tanks, in all about 168,000 cu 
yds. of concrete and 20,000 tons of steel 
The engineers for the project are Messrs Livesey, Son 
& Henderson 
> 
A LARGE ROPE SHEAVE for power transmission has 
recently been made for use in the Pittsburg Plate Glase 
Co.’s plant at Forge City, Pa. It ig 8 ft. in diameter 
with a face 1 ft. 10 ins. wide and weighs complete 
66.750  =ilbs. The bore of the hubs is 24 in3 
The sheave is made in four sections, each of which ‘s 
a complete pulley 8 ft. in diameter by about 4 ft. long 
The sections are bolted together through flanges 
The sheave has grooves for 72 wraps of 2-in. rope, 
designed to transmit 4,000 HP. at 187 r. p. m It is 
mounted on a 24-in. shaft (reduced to 20 ins. in diam 
eter in the bearings) which is hollow throughout its 
length of 28 ft. 6 ins The hole through the shaft is 
14 ins. in diameter. At each end is a forged stee! 
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flange, 30 ins. in diameter by 2% ins. thick, which cor 


responds with the flange couplings on the adjacent se 
tion of the driven shaft The sheave shaft complete with 

t two flanges weighs 24,375 Ibs The load on the 

heave-shaft bearing s therefore more than 45 tone 
ipart from the pull on the rop Two specially de 

sned ring-olling bearings are provided, each 56 
ong, one on each side of the heave 

The sheave and its equipment was mad y the Doze 
Manufacturing Co., of Mishawaka, Ind 

* 

OZONIZED AIR will be used for ventilating the tube 
of the Central London Ry London's second oldest un 
derground railway Each of 14 tations on the 
will be equipped with electr ozone generators with pre 
filte «t In all about 8,000,000 cu. ft. of air with I 
part ozone in 1,000,000, will be filtered and ozonized 


laily—one-half being introduced at the stations and the 


rest ne the line of the tube 
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Personals. 

Mr. Arthur W. Byron, Assistant Master Mechanic of 
the Pennsylvania R. R., at Olean, N. Y., has been pro 
moted to Master Mechanic at Buffalo, N. Y 

Mr. H. J. Freyn, M. Am. So M. E., formerly . Assist 
int Engineer of Construction with the Illinois Steel 
Co South Works, South Chicago Ill., has accepted 
a similar pos'tion with the Allis-Chalmers Co., of Mil 
waukee, Wis 

Mr J. M. Burrows, A tant Engineer in charge o 


trcet construction at De Moines, Iowa, has resigned 


oO become Superintendent of Construction at Des Mo'ne 
for the Maver Bros. Construction Co of Erie, Pa Mr 
George Dobson Bridge Engineer was appointed 
ucceed Mr. Burrows 

Mr. Samuel D. Foster, of Pittsburg, Pa., has ben 
appointed Chief Engineer of the State Highway Depart 
ment of Pennsylvania under Mr. E. M. Bigelow, M. Am 
So C. E., Commiss!oner Mr. Foster is at present in 
harge of the roads of Allegheny Co. His salary will be 
$7,000 per annum 

Mr. Preston K. Yate M. Am. So C. E., formerly 
Chief Engineer of the Tomkins Cove Stone Co who 
had charge of the erection of the plant at Tomkins Cove 
N. Y., recently described in Engineering News, has 
opened an office at 50 Church St New York City, for 
the practice of general engincering 

Mr. Fred T. Barcroft, M. Am. Soc. C. E., of Detroit, 
Mich, has been appointed a member of the City Plan 
and Improvement Commission of Detroit Mr. Barcroft 
has also been selected by the city of Toledo, Ohio, to 
i t Mr. E. W jemis in placing a valuation on the 
property of the Toledo Railway & Light Co 


Mr. Arthur H. Blanchard, M. Am. Soc. C. E., Assoc! 
ate Professor of Civil Engineering at Brown University, 
Providence, R. I has resigned to accept the appoint 
ment of Professor of Highway Engineering at Columbia 
University, New York City Mr. Blanchard will have 
harge of the graduate courses in highway engineering 
which are to be established in the fall 


Maj. Edgar Jadwin, Corps of Engin -ers, U. 8S. A., Re 
ident Enginer on the Panama Canal at Cristobal, and 
Capt. Horton W. Stickle, Corps of Engineers, U. 8. A, 
Assistant Engineer at Cristobal, are to be transferred 
from the work on the Canal as soon as their services 

n be spared Maj. Jadwin will report to the Chicf of 
Engineers @t Washington and Capt. Stickle will recieve 
he engineer officer stationed at Wilmington, N. C 


Messr Rudolph Hering and George W. Fuller, M's 
Am. So Cc. E., consulting hydraulic and sanitary engi 


neers of New York City, have announced the termina 
ion of thelr ten-year partnership agreement under the 
firm name of Hering & Fuller, excepting as to certain 
existing engagements, which will be completed by the 
firm Hereafter they wiil conduct independent offices 
it their present address, 170 Broadway 

Messrs. Rudolph Hering and John H. Gregory, M’s 
Am. Soc. C. E., have formed a partnership as consulting 
ngineers and sanitary experts Mr. Gregory is a grad- 
uate of Massachusetts Institute of Technolozy, class of 
1895, and has been up to the present Engineer for the 
Metropolitan Sewerage Comm/’ssion of New York 

Mr. George W. Fuller, M. Am. Soc. C. E., has asso 
ited with him as partners Messrs. James W. Arm 
*. Harding and James R. MeClintock, all 
formerly of the staff of Hering & Fuller, New York C'ty 
Mr. Armstrong was for a number of years in the City 


trong, James ( 


Engineering Department of New Orleans, La., in charge 
of sewerage and water-works design, and has recent!y 
had immediate charge of the design of th: water-puri 
fication plants at Grand Rapids, Mich., Minneapolis, 
Minn., and Montreal, Que Mr. Harding was Assistant 
City Engineer of Pittsfield, Mass., and during the last 
four years has been connected with the sewage disposal 
works at Atlanta, Ga., Batavia and Rome, N. Y., and 
other places. Mr. McClintock was Resident Engineer of 
the water filtration plant at Burlington, Vt., and is at 
present in charge of water-works and sewerage im 
provements at Clarksburg, W. Va 


Mr. Charles D. Jameson, M. Am. Soc. €. E., has been 

ected by the Red Cross Society to aid the Chinese 
Government in controlling the river Whwal, in Central 
China, whose periodical floods have much to do with 
ausing the terrible famines in that district Mr 
Jameson is a native of Bangor, Me., and was at one 
time at the head of the department of civil engineering 
at lowa University He has been engaged in engineer- 
ng work in China for many years and was until re 
cently Supervising Engineer and Architect to the Im- 
perial Chinese Board of Foreign Affairs at Pekin, China. 
Mr. George 8S. Rice, M. Am. Inst. M. E., Chief Coal 
Mining Engineer of the t S. Bureau of Mines, sailed 
from New York on June 17 for Europe, where he will 
vieit England, Belgium, France and Germany to study 
me‘hods employed in the prevention of mine accidents. 
Mr. Price heads a party of American mining engineers, 
sent at the request of the Bureau of Mines by their 
several companies to study European methods of acci- 
dent prevention. The party includes Messrs. John Bart, 
of the Berwind-White Co,., Windber, Pa.; A. B. Jessup, 
M. Am. Inst. M. E., of the Leh’gh Valley Coal Co., 
Wilkes-Barre, Pa.; Erskin Ramsey, M. Am. Inst. M. E., 
of the Pratt Coal Co., Birmingham, Ala., and H. M. 
Warren, of the Delaware, Lackawanna & Western Co., 
Scranton Pa The members of the committee will 
make separate repor's to their respective companies and 


general report to the Bureau of Mines 


Obituary. 


Sylvester T. Smith, a former General Manager of the 
Union Pacific and Denver & Rio Grande Rys., died in 


Chicago, Ill., on June 18, at the age of 72 years. 

E. M. Kenly, M. Am. Soc. C. E., Vice-President and 
Chief Engineer of the Yakima Valley Transportation Co., 
North Yakima, Wash., died on June 10, after a_ brie! 
iliness 


G. C. Utter, a civil engineer and prominent resident 
of Edgemont, So. Dak., died at Friendship, N. Y., on 
May 23 He was a pioneer resident and ranch owner 
of South Dakota and was the builder of many road 
and highway bridges. 


Samuel Melvin, a retired contractor, died in Phila- 
delphia, Pa., on June 15 He was born in Lancaster 
Co., Pa., in 1830. He was an early operator in the oil 
ndustry and built up a large business in well drilling, 
both for oil and for artesian wells. He built the first 
water-works at Atlantic City, N. J., and was con- 
tractor for the removal of Smith Island in the Dela- 
ware River. 

Jacob Roth, formerly Assistant Engineer of the Bureau 
of tuildings, Borough of Brooklyn, New York City, 
died on June 18, aged 56 years. He was born in Ger- 
many and educated at the Academy of Fine Arts in 
Vienna He studied later in London and Paris. After 
coming to this country he was employed for a number 
of years in the engineering department of the Pena- 
sylvania R. R For the past year Mr. Roth had trav 
eled abroad for h's health 

Capt. James W. Hinckley, formerly an instructor in 
mathematics at the U. S. Military Academy at Wes‘ 
Point, N. Y., died in Poughkeepsie, N. Y., on June 
1), aged 40 years. He was graduated from the Military 
Academy in 1886. He was retired in 1905 and had since 
been actively engaged in many industries centering 
around Poughkeepsie. He was President of the Pough- 
keepsie City & Wappingers Falls Electric Ry. Co., and 
an officer and director in many other enterprises. 

Robert S. Furber, Assistant Civil Engineer, U. 8S. N., 
died on June 16, in the Naval Hospital in Brooklyn, 
N. Y He had been ill but a short time and died while 
undergoing an operation for appendicitis. He was 28 
years old and graduated from the U. S. Naval Academy 
at Annapolis six years ago. After serving for a time as 
Midshipman he was transferred to the engineering de- 
partment and was sent to Rensselaer Polytechnic Insti- 
tute, where he graduated in 1909. Since then he had 
been stationed at the New York Navy Yard 

Rear-Admiral Cipriano Andrade, U. S. N., retired, died 
in South Norwalk, Conn., on June 19. He was born in 
Tampico, Mex., on Sept. 1, 1840 He was educated in 
the public schoels of Philadelphia, Pa., and studied en- 
gineering at the Franklin Institute of that city. He was 
appointed Th'rd Assistant Engineer in the U. S. Navy in 
1861 He saw active’service on various ships throughout 
the Civil War, becoming First Assistant Engineer in 
1865 He was also in active engineering work during 
the Spanish War in 1898. He was retired in 1901 with 
the rank of Rear-Admiral 

Col. Charles W. Larned, U. S. A., Dean of the 
United States Military Academy at West Point, N. Y., 
died recently at a private sanitarium in that town. He 
was born in New York City on March 9, 1850, and grad- 
uated from the U. S. Military Academy in 1870. After 
serving a few years in the West against the Indians, he 
was detailed to the Academy as Professor of Technical 
and Military Graphics and Applied Geometry, which 
position he has since held continuously. He was a 
member of the Architectural League of New York and 
of several clubs and societies 


. . * . 
Engineering Societies. 
COMING MEETINGS. 
AMERICAN INSTITUTE OF CHEMICAL EN( 
June 21-24. Semi-annual meeting at ¢ 
Secy., J. C. Olsen, Polytechnic Institut 
Ms hs 
AMERICAN INSTITUTE OF ELECTRICA 
NEERS. 
June 26-30. Annual convention at Chicago 
Ralph W. Pope, 33 West 39th St., New \ 


SOCIETY FOR THE PROMOTION OF ENG! 
EDUCATION. 

June 27-29. Annual meeting at Pitisbure | 

H. H. Norris, Cornell University, Ithaca. » 


“ 


AMERICAN SOCIETY FOR TESTING MATER 


June 27-July 1. Annual meeting at Atlan 
J. Secy., Edgar Marburg, University of 
vania, \Philadelphia, Pa. ; 

AMERICAN. CHEMICAL SOCIETY. 

June 28-July 1. Annual convention at In 

Ind. Secy., Charles L. Parsons, Durham, N 


AMERICAN SOCHETY OF HEATING AND Ve 
ING ENGINEBRS, ' 
July 6-8. Semi-annual meeting at Chicago. | 
W. W. Macon, 29 West 39th St., New York | 
OHIO ELECTRIC LIGHT ASSOCIATION 
July 25-28. Annual convention at Cedar Po 
Secy., D. L. Gaskill, Greenville, Ohio 
TRAVELING ENGINEERS’ ASSOCIATION 
Aug. 29-Sept. 1. Annual convention at Ch 
Secy., W. O. Thompson, N. Y. C. Car Sh 
Buffalo, N. Y. 


NEW YORK ELECTRICAL SOCIETY The 
meeting was held at Brighton Beach, Brooklv: 
June 15, Officers were elected as follows: P 
John Bottomley; Vice-Presidents, Elmer A Sper 
Hatzel and Dr. Emil Heuel; Secretary, George 
29 West 39th St., New York City; Treasure: 
G. Martin. After the election Mr. T. I. Jones gay: 
on “Electrical Developments at Coney Island 
INSTITUTE OF OPERATING ENGINEERS 
ing was held in New York City June 17 at w! 
Institute was duly incorporated as an_ inst 
learning empowered to issue certificates and di; 
The organization hitherto has been of a tempo 
tentative nature. The number of charter membe: 
The first annual meeting will be held in New Yi 
Sept. 1, 1911, when officers will be regularly el 
AMERICAN INSTITUTE OF MINING ENGINEERS 
About half the number of persons necessary to 
the success of the proposed arrangements for « 
train from Chicago to San Francisco have alrea 
applications. The train is to leave Chicago Sept 
will visit the Grand Canyon, Los Angeles, Santa 
and Del Monte, arriving in San Francisco Oct. 10 
the meeting in San Francisco, Oct. 10-17, an ex 
to Japan will be made, limited to 100 member 
guests. The party will spend 18 days in Japan, 
San Francisco on the return trip Dec. 17. 
Prof. John D. Irving, of New Haven, Conn., has 
appointed by the Board of Directors and Coun: 
ceed Prof. S. F. Emmons, who died recently, a 
gate to represent the Institute in the American As 
tion for the Advancement of Science 
SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION.—The Tuesday and Wednesday sess at 
the Pittsburg meeting, June 27-29, will be held the 
School of Applied Science of the Carnegie TT: j 
Schools. Thursday's sessions will be held at Thaw Ha! 
of the University of Pittsburg. The papers to be pre 
sented are announced as follows: ‘‘Teaching En h in 
Technical Schools,"’ Prof. S. C. Earle, Tufts Colleg 
“The Preparation of Written Papers in Eng ring 
Schools,’’ Prof. F. N. Raymond, University of Kansas 
‘The, Use of Logarithmic Diagrams in Laboratory 
Work,"’ H. A. Gehring, Department of New York Sta 
Engineer; “‘Highway Engineering,’’ Prof. H. H. Islanch 
ard, Brown University; ‘‘Balance of Courses in ( 
Engineering,’’ Dean C. H. Benjamin, Purdue Un 
“Chemical Education for the Industries,’’ Prof 
James, Carnegie Technical Schools; ‘‘All-Year S« 
Individual Instruction: Renewed Suggestions,” 
W. G. Raymond, University of Iowa; ‘‘The Archi 
of Engineering Schoo's,’’ Prof. J. M. White, Univ 
of Tilinois; ‘“‘The Wentworth Institute,"” A. L. Wi! 
Director Wentworth Institute; ‘“‘An Engineering ‘ 
for Underclassmen,’’ Profs. W. A. Hillebrand and 
Charters, Jr., Stanford University; ‘‘Electrical Eusi! 
ing Instruction,’’ Prof. E. B. Paine, University of! 
nois; “Teaching of Scientific Shop Management, 
Use of Engineering School Shops as the Laborato: 
Profs. H. Wade Hibbard and H. S. Philbrick, | 
versity of Missouri; ‘‘Technical Training from the BP 
ness Man’s Standpoint,"” E. B. Raymond, Vice-P 
Pittsburgh Plate Glass Co.; “Adapting Technical Gr 
ates to the Industries,’ C. F. Scott and C. R. Doo 
Westinghouse Electric & Mfg Co.; ‘‘Cooperative >) 
tem of Engineering Education at the University 
Pittsburg,’’ Dean F. L. Bishop, University of Pittsbu! 
Committee reports: ‘““Teaching Mathematics to Engineé 
ing Students,”’ Prof. E. V. Huntington, Harvard Ur 
versity; ‘‘Entrance Requirements,’’ Prof. J. J. Fiathe 
University of Minnesota, Chairman. Presidential addre 
on “The Engineering Teacher and His Preparation,”’ A 
M. Talbot. 
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